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THE A STUDY OF THE WIND PROFILE

IN THE LOWEST 400 FEET OF THE ATMOSPHERE

Progress Report No. 9

May 16, 1961 - September 15, 1961

I. PURPOSE models, and (3) prediction of wind speed from

Since the wind exerts a force upon any structure components at the reference level.

or object exposed to it, and since it is difficult to
measure this force with precision at heights ap- II. ABSTRACT
preciably above the ground, some means of esti-
mating or predicting the wind at such heights is This report continues the analysis of errors in
essential in the solution of many operational and predicting upper level wind speeds from speeds at
theoretical problems. The purpose of this study is a lower reference level by utilizing an unweighted
to describe the vertical wind profile and to relate predictor of varying averaging length and relative
it to other meteorological parameters that can displacement in time. Data were obtained by dis-
readily be obtained. Since the wind profile is a placing a 50-ft wast 68, 152, and 225 mletcrs from
function of space and time, the effect of these vari- the Ace tower. These data were then analyzed to
ables must also be assessed. determine the location producing the least pre-

The primary objectives of the project in this diction error.
period were (1) collection of additional wind speed A study of the prediction of wind speed was
data by utilizing a 50-ft portable mast in conjunc- made by using horizontal components at the ref-
tion with the Ace meteorological tower, (2) anal- crence level; however, no improvement occurred
ysis of mast data by using previously developed in the prediction errors.

"T'able I

,111tillary of, Masi R| nitls

M sis displacti'111n(1 Staidaird
Wihld c'Olitililoll fl'(om Avct'( wvlr W al-n NIvatlll will(d slpre'd, dII'Viiolll,

300l(-11 III/Scel III,/Suc

Ronli I Mistaile, Ilraring, dirv't'uiii - - - i ,, ,,
No. (G til,•, loc;%tiiti III de"rec, ( degree(I i s 75 1i 5 f't 3,1) 3 0 751 1 (1l l f5 Ml t C(":)

1102 II, dohwwild 152 1501 M115 6.I 16.2 I8. 2.1 2.0 2.3 -2.2
10(4 11, upviid 152 Iso 159 .t.8 1.1 1.2 1.4 1.3 I.0 - 1.9
1106 IB, dolWlIwild 152 I50 345 4.6 1.1 5.9 1 .11 1.2 1.3 -2.3
107 It, plIlwind 152 1501 I6S -1.2 3 .1i 5.4 1.2 1.3 I. 21
10i8 I1t . Iwvind 152 150) 152 4t.9 4.2 1,0) 1.1 1.2 0M1 11.9
I12 It: witnvilid 225 2.(11 225 1.1 1.3 6.0 1 .1 1. 5 I0 -. 1.7
113 .Bupwiud 22.) 21I1 225 .7 (Q : 5.5 .1 IA 1.1 1.7

12(1 II, upwitI l (ill 211) 210) :1t1 2.0 1.5 I.0 0.1 (I - I..
121 it, 1115vi11l (ill 211) 210 3.9 3.: 1 5.1 1.2 11.3 (17 I
122 It, Ulwvind 0(1 2111 21(1 3.5 2.7 5.- It.) 1.1 (I.6 -- [).1
125 I1, upwind (ill 210i 2. 1(i I .1 1.2 7.11 1.6 I. I .3 - 2
12G1 II, do vowild fii ll I) (11-) 1.5 - i) 3 . I 1.1 IA) It0 .
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IIt. REPORTS AND CONFERENCES
Table 2

On August 31, 1961, M. E. Smith and I.A. Observed and Expected L
Singer met with Signal Corps personnel to discuss for Minimum Prediction Errors Between 75 and 50 Ft
current results and plans for the final phase of the
project. Wind condition

Run Mast Expected L, Observed L,

IV. FACTUAL DATA No. Gustiness location see sec

A. Data Collection 102 B, downwind +24 +42
During the period covered by this report, 13 104 B, upwind -37 -48

106 B, downwind +37 +54
additional runs were completed with the 50.ft 107 B, upwind -41 -39
portable mast displaced horizontally from the Ace 108 B2 upwind -- 3b -45
tower. Pertinent data on orientation of the mast 112 B2 upwind -50 -33
are presented in Table 1 for each run. 113 B,-B... upwind -57 -54

119 B, upwind -21 -24
B. Error Analysis 120 B, upwind -25 -18

121 B, upwind -22 -30

1. Horizontal Displacement of Reference Level. 122 B, upwind -25 -24
In a previous progress report' a study was made 125 B, upwind - 16 - 18
of the predictability of wind speed by using a time 126 B, downwind +22 +18

coordinate system based on the relationship

Lag = IS I - L- T, (1) errors and spectral data for all runs analyzed dur-
ing this period are presented in Appendix I.

where lag is defined as the difference in ending Table 2 presents the expected (Taylor's hypoth-
time, L refers to the difference in starting time be- esis) and observed L for minimum prediction er-
tween Tand S, Trefers to the prediction length, rors between 75 ft on the Ace tower and the top
and S refers to the length of the predictor. These of the 50-ft mast during upwind and downwind
data were analyzed to determine the error in pre- cases. It is assumed that the effect of this height
dieting the wind speed at 300 ft from a 75-ft ref- difference (75 vs 50 ft) is small. The results are
erence level. The averaging lengths studied were reasonable, as all cases have the appropriate sign
3, 12, 30, 60, and 180 sec. The reference level was according to the mean wind direction, and most
lagged 0, 30, 60, 90, and 120 sec, and its averag, differences in L are not too large, considering the
ing length was increased by factors of 1, 2, and 4. degree of accuracy of the instrumentation and

Fronm previous studies, the L that produces the computations.
minimuni error for a vertical coordinate system Figure 1 presents the error curves for Run 106,
(75 to 300 ft) is known to be negative; therefore a typical downwind case. The solid line shows the
the error shotld be reduced if the reference instru- error of p)re'dicting wind speed measured on the
mnent is displaced upwind. According to Taylor's top of the mast from a reference instrument lo-
hypothesis," the, distanee of tlisplaceniect should cated at 75 ft on the Ace tower as a function of I,.
follow tihe relationship x ut, acd tihe, liitilt.1c The minimum error occurs with 1, = + 54 see,
error. should then occur when /,=0. To test this while the 1, expected front Taylor's hypothesis
eflect, a 50-ft p)ortable mast was platced 68, 152, (x/u) is 37 sec. L is positive, since the instrumtent
and 225 mneters fromn the 4,1 0-ft meteorological was placed 152 meters downwind. 'The broken
tower during various windl Conditions. line is the associated error curve wheci the wind

With an animtoceter mnotted on top of the specd at 300 ft is predicted frocn 75 ft oin the Ace
tniast, it was possible to tcst predict it'l of the wicd tower; it calli be seen that the cninintln terrore

speed in a horizontal as well as a vertical direction, occurs with L= - l8 sec. Therefore, ifthe rcftrenctc
Runs were analyzed only during unstable cocdi- instrument is displaced 152 meters downwind, the
fions by using 30-sec averages, since pretvious occoinimn error according to Taylor's hypiothcesis
studits had revealed that there was little coupling should occur at -55 suc I( - 18) -(37) = -551.
betwevetn levls duri g stable conditions. Prediction 'TIe dotted line shows the error curve at 1 52
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10, 0 VT 7 1- I I I I I I I I [ I I I -I t -I I I I I I I ] I I -I l ] ]I IF!iQ;
9.0

8.-HEIGHTJIf MEAN WIND SPEED, M /see

7.0 50 4.11
75 4.69

1., 6.0 300 5.90

E & 5.i 75-300I --It
S50 - 300 It -------
S4.0 75- 50Il -

*= =MINIMUM ERROR

3.0 - .
S ................... ----- - - ---....... . .

2.0 --------- ------=io •

2.0

216 192 168 144 120 96 72 48 24 0 24 48 72 96 120 144 168 192 216
.- L t -L

TIME DISPLACEMENT. sec

Figure 1. Error curves for various time lags, Run No. 106, downwind case.
Tand S=30 sec; mast displacement, 152 meters.

100 i-tT 1V-TII TI I -T-r-T 11mT-r T-t

9.0

R.O
HEIGHT, ft MEAN WIND SPEED, m/sec

7.0 50 4.27
75 4.91

S6.0 300 6.08

S5.0 75-300h1 --
50 - 300 It --.....

w 40 75- 50f1 -
4 -MINIMUM ERROR

2.0 ....

10
.0 Ii-_ II II .. . - I. ... ........ ....I....I I _ I:._ . III II- L... I

P216 192 168 144 120 913 72 48 24 0 24 48 72 96 120 144 168 192 PIG
-L-- - -- L

TIME DISPLACEMENT. sec

ligure 2. Error curvcs for v'arious timte lags, Run No. 1013, upwind ua(1se..

I and S=31 0 stc; mas1 t displacet'ment, 152 inie(rs.

i.cters downwind; the actual flninij tlen error oc- ligure 2 presents the error curves for Run 108l,

curs at -54 sec. The curves shiow that by use of' a typical upwind case with the mast displaced 152
T'aylor's hypothesis the inininium errors move in meters hrtoms the Ace Tower. A prediction tf the
the ap)propriate direction and are of reasonable wind speed at mast height from the 75-ft level on
magnitude, considering the dcegree of accIura-Cy of Ithis tower revealed that the tinimutim error or-
the instrumentation. curred when L= -45 s5c, while the I. expected
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from Taylor's hypothesis is - 36 sec. The broken hypothesis for winds either upstream or down-
line is the associated error curve when predicting stream.
the wind speed at 300 ft from 75 ft on the Ace The use of horizontal components of the wind
Tower, and it can be seen that the minimum error speed at the reference level did not improve the
occurs when L = -58 sec. Therefore, if the refer- prediction of upper level winds.
ence instrument is displaced 152 meters upwind,
the minimum error according to Taylor's hypothe-
sis would be expected to occur at L= - 12 sec VI. PROGRAM FOR THE NEXT INTERVAL
[( - 58) -(-36) = - 121. The dotted line shows A final report will be prepared comprising all
the error curve at 152 meters upwind; the actual the methods of investigation and the results of'
minimum error occurs at - 6 sec.

2. Prediction by Components. An analysis of analysis ofall the data presented in this and previ-
the prediction of wind speed obtained by using the ous progress reports.
horizontal components of the wind speed at the
reference level was made by means of the two. VII. IDENTIFICATION OF
layer model formulated in Progress Report No. 5.' KEY TECHNICAL PERSONNEL
These errors were compared with those obtained
in that report, and the results show that the pre- NAME• I''i.v. [tott11
diction was not improved for the cases tested. I.A. SINGEMR Meteorologist 80
Spectral and error data used in the analyses (Runs M.E. Sairii Meteorologist 15
913 and 023) are listed in Appendix II. J.D. WALsh jlunior Meteorologist 688

C.M. NAGL.E Meteorology Associate 618

V. SUMMARY

Analysis of the data collected with the mast dis- VIII. REFERENCES

placed 68, 152, and 225 meters from the Ace 1. IA. StNM;., R AND (:,M. NA(1.1, ,I St11d1) /lhe Willd I'wile
Tower revealed that when 30-sec averages were in thIe Jounrt 400 Fed o/'the Atmosphere, i','r'ess Irepori NMo.
used tie minimum error between 75 and 50 ft oc- 7, BNI. 635 (T.- 118), Sept. 1960.
curred with a negative 1L for upwind cases and a 2. 1.. T'lAYLOR, The spectru1 cif tttbuhleciCm, I'u'. /1r.

Soc. L.ondon 164A, ,476-90 ( I 1938).
positive L for downwind cases. Analysis also re-i. . I.. 164A, I 7S-it) ( 19: he).postie. .A. SINotIE , ,1 ,Studyl o/'te I~iud I'rolihe in th,' I~ottest 101)
vealed that reasonable prediction errors are oh- ,ed oft/he/ lmosphoer, P/ogr.sA Rport, .V. .5, BN1, 5.9(i (T-
tained ibr various lag times by means of Taylor's 170), Jan. 19610.
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APPENDIX I

Wind Speed, B, Gustiness, Run No. 102

A=75 B=50 C=300 (ft)

Mean (m/sec) 6.16 6.23 8.45

Spectra

Freq, A B C CAB QAB CAC QAC C13C QBC

0 0.20333 0.15573 0.29816 0.12652 0.00960 0.21790 0.00720 0.15898 -0.00560
5 0.08749 0.07080 0.11666 0.05001 0,01311 0.08106 0.00887 0.05491 -0.01412

10 0.05771 0.05546 0,06651 0,03049 0.01905 0.03949 -0.00121 0.01872 -0.02210
15 0.04863 0.03873 0.05768 0.02015 0.02147 0,03621 -0.00081 0.00568 -0.02231
20 0.04098 0.02323 0.03901 0.01565 0.01482 0.02498 -0.00741 0.00362 -0.01376
25 0.02862 0.01429 0.02269 0.00769 0.0059`3 0.01124 -0.00651 -0.00097 -0.00307
30 0.03152 0.01837 0.01864 0.00549 0.00404 0.01142 -0.00946 0.00039 -0.00446
35 0.03964 0.01849 0,02000 0.00769 0,00532 (0.01189 -0.0105,1 0.00396 -0.00537
40 0.03671 0.01090 0.01799 0.00481 0.00370 0.00405 -0.00539 0.00193 -0.00197
45 0.02674 0.01204 0.01382 0.00101 0.00054 0.00069 -- 0.00557 0.00091 0.00071
50 0.02359 0.00842 0.00997 -0.00402 0.00053 0.00102 -0.00584 0.00028 0.00207
55 0.01705 0.00719 0.00628 -0.00184 0.00038 0.00108 -0.00140 0.00014 0.00196

60 0.01270 0.00595 0.00585 -0.00060 0.00012 0.00114 -0.00250 1 .)00114 0.00028
80 0.00815 0.00570 0,00745 -0.00008 -0.00106 0.00049 -0.00248 0.0007!i 0.00143

100 0.00975 0.00492 0.00730 0.00108 0.00039 0.00091 -0.00190 0.0()91 0.00037
120 0.00945 0.00458 0.00715 0.00258 0.00024 -0.00106 -0.00052 -0.00106 -0.00080

140 0.00760 0.00391 0.00575 0.00198 -0.00082 -0.00183 0.00037 -0.00183 -0.00032
I60 0.00490 0.00326 0.00376 0.000218 -0.00110 -0.00076 0.00077 -0.00077 0.00058

(18 0.00488 0.00314 0.00461 -0.00027 0.00031 -0,00028 - 0.00021 - 0.00020 ((01101 4I
200 0.00460 0.00:336 0.00540 0.00017 0.00106 -0.00021 0.00054 - (.00021 0.00182
250 (1.00276 0.00365 0.00412 -0.00010 0.00019 0.00089 0.00032 0.000119 -0.000(75
:1(0 0.0017,1 0.0039(1 0.00474 0.00033 -0.00045 -0.00014 -0,00104 -0.00()14 0.00172
350 0.004781 0.00356 0.00427 -0.00012 0.00026 - (0000((2 - 0.00080 -0.00025 0(00038
400 O.(0170 0.00,147 0,00:332 - 0.0(1057 -0.00018 0.00051 0.000041 0.00051 - 0.000165

( oherence ( ohelertce

Freq. 75-5( 75-301(1 50-300 I (i) Freq. 75-50 75-:300 50-:(10 (f1)

0 0.50,1.-1 0.71,1(14 0..5,501 60 0.00495 0.101 02 (.03959
5 0.43:151 0.651514,1 0.31:8911 I(O 0.02,132 0.10525 0.06285

10 0,410311,1 0.410667 0.227,1 I 100 0.027.19 0.06235 0.026117
15 0.46032 0.4167681 0.23725 120 0. 15513: 0.0(20(6'3 0.015:386(
20 0..1113800 0.,42,t168 0.223,40 1110 0,153311 0.07977 0. 1523,1
25 0.2(3058 0.259111 0.119117 1I0 00(11066 1.(1:153 ((.075111
:1( 01.(13102,4 (.:7.129 ((.058541 I l((i (0(.0123(0 0.005115 ((.1(0(677

35 0. 11930 ().111M15 0. 120139 200 (1.07,157 0.01351 0. 111,199
,10 (0.1(92(01 (0.0(6188'3 0(.03879 251) 0.0011511 0i.071!61 0.091010
1,5 0.,1)),07 )0-08524t 0.0030l) 1 300 0.0-)1-19)7 0.,133,52 0. 15786l

50 0.1011277 01. 1 (19(1 ),.1051911 315(0 (0.00,1112 0.0311311 0.0136,161
5 (.0(211110 0i.0292(0 1.011551 -t0(0I (1.0,170(2 01.011637 (R0(116l0
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/)/

Prediction Errors, B, Gustiness, Run No. 102,

Mast Displacement = 152 In

75-ft level 50-ft level 300-ft level

Mean wind speed,

II/sec 6.16 6.23 8.45
Variancc 4.80 4.37 5.29

S and T = 30 see

L, scc 75-50 75-300 50.300 fft)

-6 2.273 2.681 3.310
-12 2.351 2.612 3.246
-18 2.432 2.515 3.181
-24 2.516 2.573 3.131
-30 2.606 2.610 3.092

-36 2.700 2.689 3.052
-42 2.791 2.801 3.016
-411 2.88{0 2.9,3 1 2.986
-- 54 2.96B 3,079 2.950
-60 3.055 3.247 2.912

90 3. 131 1.163 2.902
- 121) 3.660 4.933 3.076
- 150 :3.714 5.405 3.321

150 2.11113 4.981 't.5.1
120 2.6519 4.766 4.571
90 2.305 4.479 41.525
60 2.014 1,0.67 41.272
5-1 1.982 3.969 1.1 I4
48 1 .959 3.8160 4.097
412 1.95:1 3.739 ,1.07
36 I .96:1 3.609 3.9041

30 1.9812 3:.471 3.101
2.1 2.0101 3:321 3.703
111 20411; 3. I 60 3.606
12 2,09(10 3.:027 3.512
6 2. 143 2.897 3..132

Fligures in boldfawt re relesnt Ieast 'lol' fI-"or a given
ti1e la6g.
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Wind Speed, B, Gustiness, Run No. 104

A=75 B=50 C=300 (ft)

Mean (m/scc) 4.89 4.14 6.28

Spectra

Freq. A B C CAB QAB CAC QAC CBC QBC

0 0.40645 0.25202 0.52653 0.29470 -0.00880 0.41862 0.00320 0.33266 0.00640
5 0.11264 0.07261 0.13718 0.07643 -0.00996 0.10620 0.00065 0.08247 0.01281

10 0.03131 0.02906 0.03036 0.01942 -0.00730 0.02029 -0.00698 0.01218 -0.00122
15 0.02568 0.02632 0.02905 0.01564 -0,00741 0.01141 -0.00714 0.00522 -0.00545
20 0.01552 0.02183 0.02214 0,00791 -0.00719 0.00465 -0.00412 0.00177 -(0.00270
25 0.01046 0.01747 0.01362 0.00316 -(0.00540 0.0013,7 -0.00355 0.00261 -0.00060
30 0.01337 0.01529 0.001805 0.00034 -0.00231 0.01174 -- 0.00362 0.0007H -- 0.00174
35 0.01495 0.01365 0.00814 0.00003 0.00090 0.00404 -0.00205 -- 0.00010 -0.010271
40 0.01518 0.00906 0.00848 -0.00370 0.00035 0.00306 -0.0(1108 -0.00169 -(0.00114
45 0.01505 0.00790 0.00612 -0.00524 -0.00247 0.00041 -0.00109 -0.00112 -0.00009
50 0.01296 0.00710 0.00530 -0,00160 -0.00236 -(0.00098 -0.00171 -(0.00010 -. 0.0001,1
55 0.01014 0.00635 0.00435 -0,00200 -0.00231 -0.00051 -0.00013 -- 0.00018 -- 0.00053
60 0.00585 0.010565 0.00409 -0.00239 -(1,011226 0.000:) -0.110274 -. 0.0[193 --0.00061

011 0.00306 0.00525 0.00218 -- 0.00181 0.00006 0.00027 -0.00001 -((.00037 -0.00006
100 0,00198 0.00408 0.00120 -0.00066 0.00082 0.00020 0.00002 -(0.00037 0.00037
120 0,00180 0.00264 0.00096 0.00043 0.0004'3 -- 0.00007 0.00006 -0.0(X)34 0.00026
1401 0.001431 ( 0.00167 0.00068 0.00052 0.00013 -- 0.00005 0.00014 -0.000121 0.00013
160 0.00077 0.00126 (0.000H7 0.00006 -(0.00015 (1.00001(1 0.00()1() 0.00031 0.000119
18 (11 0.00062 0.00105 (1.00(74 - 0.00017 - 0.00017 0.00005 0(.00008 0.00(126 0.00015 5
2(1(1 0.00(162 0.0007h 0.0O1(.2 -0.010016 - ),UOO7 0.00005 0.00027 -- 01.000O5 0.)000110
250 0.00032 (0.0001(155 0.100029 0.0000.9 -0 (,.0)0003 - 0.001I2 0.0(011 I -- O.(0O(12 0.00002
:500 0.01102-1 0.00031 0.00036 -(0.00002 -0.010009 - 0.1}O0(01 -- 0.O0((02 0.000(1 (.00001(1
350 0.00(029 0,00024 0,00020 0.000,t 0.00006 0. 0.001106 0.00(102 - 0.00002
4(10 0.0001O5 0.00032 0.00014 -0.000(03 0.00003 0.(00002 0.OO0002 -- 0.00(}10.I 0.(00005

( Co()rIe(ne C( ol(-IcC(

lFr(q. 75-50 75-30(o 50-3(00 (n) Fr'l-i, 75-5o 75-3(0O 57-(1--i (f)

0) 0.8,|8f0 0.8 1891 0.83-12(i 60t (}.32735 0.32013 0.0111:19

5 0.726:16 0.729913 0.69929 80) (0.20,115 0.0111 0.01228
Il0 0.17:306 0.1l8,13.-1 D, 1698(-1 100l 1 0.13716 0O.O171170(0).05592
15 (1R.143 ,1 1 .2,1215 0,O7.1.1-8 120 0.0177812 .(1.O0.92 O0.72291
2(1 (.33721i 0. 11233 0.02157 1,110 0.121130 0.00.122 O(1.5372
25 0.21.122 (11.o10163 0.03101 ,I 160 0.026(90 0.0119193 0. 1206(
30 0.02166i7 0. 1 19R9111 0(.102951 180 0.08879 ..11I10 0.I159f1y
35 O,003:97 1). 16116(5 0.0(6619! 200 0.06473 0I. 21055'.e 0.0:16|1
-10 0,10013 0.01(1 1 0.0-,(101 9 251 0 0.05114 0.2115556 1.119279

(.2(1225 0.01472 (0.(02(ii 1 :100 (. 114125 (|.0(0579( o(.001 74

50 0.0113113 0.o05 1(i55 0.005 11 3|50 0.077.30 o0.0:1071 11,o11(37
05 . 147)00) (0.006211 0).0 1Ili1 l(0O (0.037501 01.03810 0i.0191.52
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Prediction Errors, B, Gustiness, Run No. 104,
Mast Displacement = 152 m

75-ft level 50-ft level 300-ft level

Mean wind speed,
II/see 4.89 4.14 6.2H

Variance 2.13 1.77 1.08

S and T =30 see

L, sec 75-50 75-300 50-300 (5t)

-6 1.101 1.685 2.345
-12 1.060 1.649 2.325
-18 1.019 1.622 2.306
-24 0.980 1.606 2.289
- 30 0.945 1.601 2.277
-36 0.916 1.608 2.272
-42 0.896 1.627 2.274
- 411 0.186 1.655 2.283

- 51 011888 1.692 2.301
-60 0.902 1.735 2.324
-90 1.081 2.003 2.511

- 120 1.2115 2.23 7 2.750
-1511 1.457 2.430 2.995

1511 I.855 2.736 2.893
1210 1.669 2.5137 2.757
90 1.1,,1-1 2.106 2.6317
60 1.305 2.237 2.552
5.1 1.290 2.1913 2.535
.01 1.2781 2.155 2.5111
42 1.266 2.1019 2.503
36 1.2511 2.061 2.411
30 1.241H 2.11(7 2.472
21 1.235 1.151 2.453
18 1.219 1.1192 2.4:33
12 1. 1911 11133 2.41 o
G 1.171 1.7711 2.38111

Figeurs it Iol xI(h repiescil least erra(or t a girtI
time lag.
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Wind Speed, B, Gustiness, Run No. 106

A=75 B=50 C=300 (ft)

Mean (m/sec) 4.69 4.11 5.90

Spectra

Freq. A B C CAB QAB GAG QAC CBC QBC

0 0.09370 0.04169 0.09099 0.03375 -0.00160 0.06473 -0.00180 0.04172 -0.00080
5 0.04626 0.02072 0.04465 0.01462 -0.00229 0.03037 -0.00396 0.01677 -0.00171

10 0.04236 0.02190 0.03274 0.01195 0.00274 0.02210 -0,00366 0.00823 -0.00262
15 0.04147 0.02147 0.02071 0.01019 0.01274 0.01274 -0.00253 0.00345 -0.00577
20 0.03554 0.02586 0.02073 0.01043 0.01832 0.00833 0.00278 0.00903 -0.00557
25 0.02331 0.02378 0.01674 0.00635 0.01417 0.00810 0.00152 0.00884 -0.00628
30 0.01322 0.01130 0.01666 -0,00041 0.00419 0.00571 -0.00298 0.00040 -0.00273
35 0.01458 0.00838 0.01133 -0.00247 0.00074 0.00330 -0.00396 -0.00079 0.00127
40 0.01917 0.00845 0.00851 -0.00193 -0.00067 0.00059 -0.00197 0.00024 0.001117
45 0.02305 0.01110 0.00673 -0.00276 0.00027 -0.00151 -0.00063 -0.00053 -0.00067
50 0.02140 0.01154 0.00716 -0.00522 0.00188 0.00194 -0.00174 -0.000414 .- 0.00101
55 0.02036 0.00930 0.00693 -0.00524 0.00221 0.00457 -0,00204 01.00125 0.00012
(it) I.((193 0.00800 0.00472 -0.00448 0.00248 -0.00049 -0.00235 -0.00062 0.00124
80 0.00600 0.00690 0.00259 -0.00111 0.00226 -0.00126 -10.00055 0.00049 0.00150

100 0.00319 0.00468 0.00203 0.00001 0.00034 -0.0002:5 0.00017 0.00051 0.000(63
120 0.003115 0.00312 0.00146 0.00007 - 0.00037 -011.00002 0.00051 -0,0001,4 -0.00024
1,10 0.00343 0.00259 0.00149 0.00012 -0.00033 -(1.000411 (0.00027 -- 0.00038 -0.00014
1 fi 0.00218 0.00202 0.00151 - 0.0000,1 0.001004 -0.000.17 0.0001281 000001 - 0.(0001 1 1

I tit) 0.00125 0.0(1143 0.00095 -0 .,00004 0.011003 - 0.00014 - 0.0001017 0,00029 0.00006
20(1 0.110128 0.00105 0.00085 - 0.0004 0.00001 0. - (1.00(110, 0.00001 0.010(06
250 0.0(11211 0.00068 0.00064 - 0.001108 - 01.00016 0.1)00211 0.00002 - (1.00017 0.(100 12
300 0.00115 (1.110029 0.00044 - 0,00009 0.00010 01.100012 0.(.003 110.01007
:150 0.00062 0,000,4,4 0.00036 - 01.001(07 - 0.00002 0.00002 - 0.00011 - 0.000041 - 01.100006
4110 0.0007 (1 0,00050 0.00033 -0.000015 -0.00016 0. 01.00003 0.00008 -- 0.00002

Colcirel:c (e Colbrcice

Freq. 75-50 75-300 50-:300 (11) Freq. 75-50 75-300 5(1-3(0( (1')

0 0.29225 0.49183 0.'15901 60 0. 165211 0.06157 0.05115011
5 0.22J117 0.41I113 0.30715 (11 0.15:113 0.1 2163 0,139311

10} 0.16203 0,36183 0. 10,101 100 0.00775 0.01263 (.06915
15 0.2981192 0.196114 0.10116.1 120 0.011190 0.051)50 01.011695
20 0.413354 0. 111167 0.20998 1110 0.013118 0.0,4716 0).01250
25 0.434•97 0. 17406 ((.295311 160 0.(007:i 0.090)92 0.010557
:i0 0. 11I1865 0. 111836 0.01)101t11 180(1 0.00110 0.02063 4).0,6456
35 0,05-142 0.160115 0-.12356 2100 (0.}00126 (I.01l .017 0,0411.51
-101 0.0(2577 0.02592 01.0119-3 250 (0,0(367(6 0.09019 (1.01!1919
15 0.036006 0.0)1 726 0.00977 31x0 0.05-127 0.00257 (0.11,5-t5
50 0.12165 01.0.1,132 0.01)1,69 350 01.9113 (.051500 0.03283
55 0. 171)81 1.17 752 0.021.117 .1 H)0 0.07:395 0(.00:359 0.0.1121



I

Prediction Errors, B, Gustiness, Run No. 106,
Mast Diplacement = 152 m

75-ft level 50-ft level 300-9) level

Mean wind speed,
m/sec 4.69 4.11 5.90

Variance 3.24 1.64 1.85

Sand T =30 see

L, sec 75-50 75-300 50-300 (ft)

-6 1.684 2,045 1.979
-12 1.728 2.024 1.968
-18 1.762 2,013 1.959
-24 1.785 2.015 1.950
-30 1.800 2.032 1.911
-36 1.808 2,064 1.931
-42 1.812 2.108 1.923
-48 1.815 2.164 1.918
-54 1.821 2.229 1.916
- 60 1.831 2.300 1.920
-90 .8; 2.(; 17 2.017

-120 2.164 2.832 2.276
-150 2.142 2.941 2.463

150 1.834 3.036 2.7411
120) 1.611 2.847 2.702
901 1,349 2.677 2.582
610 1.190 2.493 2.3811
54 1.188 2.455 2.3311
418 1,200 2.415 2.21)6
12 1.226 2.374 2.234
36 1.2641 2.329 2.184
310 1.3:13 2.283 2.139
2.t 1.372 2.236 2.098
111 1.43(6 2. 192 2.063
12 1.5(13 2. .19 2.034
6i 1.569 2.110 2.010

Iigurt-s in IX&hllace rit'l)vt'scl IcasI error for a given

time lag.
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Wind Speed, B, Gustiness, Run No. 107

A=75 B=50 C=300 (11)

Mean (m/sec) 4.28 3,68 5.42

Spectra

Freq. A B C CAB QAB CAC QAC CB C Q13C

0 0.05711 0.04606 0.03835 0.02906 -0.00280 0.01435 -0.00400 0.01349 0.00064
5 0.02836 0.02735 0.02253 0.01426 -0.00186 0.01257 -0.00426 0.00730 0.00054

10 0.02556 0.02762 0.02394 0.00573 -0.00782 0o01547 -0.00530 0.00524 0.00436

15 0.02231 0.02716 0.01701 0.00566 -0.00821 0,01192 -0.00594 0.00444 0.00127
20 0.01834 0.02301 0.01504 0.00675 -0.00616 0.01015 -0.001,40 0.001541 0.00226
25 0.01593 0.02008 0.01366 0.00651 -0.00598 0.00824 -0.00152 0.00143 0.00413

301 0.01244 0.01495 0.00911 0,00416 -0.00310 0.00419 -0.00194 0.00124 0.00256

35 0.00966 0.00849 0.00737 -0.011009 -0.00161 0.00073 -0.00205 -0.00147 0.00101

40 0.00874 0.00720 0.00632 -0,00023 0.00010 -0.00015 -0.00177 -- 0.00126 -0.00031

45 0.00657 0.00764 0.00712 0.00025 0.00114 -0.00155 -0.00102 -0.00076 -0.00075
50 0.00610 0,00782 0.00599 0.00039 0.00120 0.00066 0.00002 -0,00009 -0.00044

55 0.00783 0.00804 0.00478 -0.00008 0.00060 0.00020 -0.00002 0.00011 0.00124
(iG 0.W1)59(1 0.0(1725 0.00357 -- 0,001056 -- 0.00235 0.00079 - (00101t3 0.00093 0.00150

80 0.0)0425 0.00570 0.00189 -- 0(.00044 - 0.00089 - 0.00022 -0 (.00021 0.00026 0.00131

100 0.00265 0.00441 0.001611 0.00024 - 0.00059 -- 0.00046 -- (1.00002 -- 0.0D006 0.00075
120 11.00279 0.00281 0.00143 0.00113 - 0.00022 - 0.00065 0.0(005 0. -0 (.0(0004

140 0.00276 0.01022: 0 0,001 ,11 0.)10!) 0. 1 0.0009 0.000%3; V. 0.000.1.1 0.00007
160 .1100175 0.00198 0.00)10() 0.000(136 0.1)0004(01.1111( (.02-1 (1.)(111,5 0.0M(11126
li1t) 0 1. 1 f .I J 0. 000)0:u1 l.0(i 3 0, OUOI 1 0.0(0019) 0.0 )0021 - 0 }.(J00010 ((. 1 -- 0.()013

200 0.00088 0.001129 0.011065 - 0.11110004 0.00016 0.00001113 0.00020 Q.0(1000)2 -(0.000111
25(1 0.1100093 0.00074 0.1100045 0.0110010 - 0.)0006 - 1.000110 -- 11.(10001 0.000111 -0.000)05
300 0.1100014 0.0074 (10.00032 0.00005 0.00004 - 0.010005 - 0.00002 0.00014 I -0 (.()00004

350 0.00037 0.000(32 0,01)()1 0.0I11.(()) I - 0.00006( - 0.0110005 - 0.00001 0.11000)2 - 0.0(1(110o

410o 0).0)o062 0.0011(45 o0.(10 0'1O l1.000(106 -0.0001M - o.o(1(1(7 - 0.010(o6 - (.00(1111 - 0.o00005

( :ohC(I'nce ( Coherence

Il",cq. 75-50 75-30M 50-300 (Ii) Freq. 75-50 75-300(1 50(1-01 (It)

0 0.32402 0, 10(133 0.10325 (Oll 0.136111 01.0623t 0. 121135
5 0.2666:13 0.275a11 (0.109[)(i H(O 0.0,1069 0.01)152 O). I 1557
0I 0 0.13313 0.,4t3701 0.07()27 11(10 0.03,1t72 0.0,4762 0.076 I

15 o. 16411 0.,10731 (.104G I G 120 0 1690)15 0. 10652 0.00110,o
211 0.1971118 1.3BO6(o 0.02161 1H10 0 1.1l113B 0.l)32(iI 0.06 1111
25 o).2.+128 .3226-1 0.069(611 I(10 0 1 0835B 0.014 161 0.0187211
30 O.14,172 0. 1(it812 0.059-11 1 0() 0.026017 0.073.140 0.033,15

35 (.1:1170 0.016651 0m.(15081 200 0.023:196 0.07150 0.(1. 1 2
•111 101.0 1 01.015712 0.03700( 2.50 0.00756 0.0124t:1 (). 101..Il0

.15 (1.1(271. o.07:110 0.02)916 30110 0.01259) (0.02060 0.011953
501 ).1033:t8 0(,011 id: ().004131 350 0.031125 0.05)111 0l 1).23214

0.1(150512 0).0D) I ()1 (0.0-1032 10(t 0 11.1118T) 0.0,15711 01.0 1926
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Prediction Errors, B, Gustiness, Run No. 107,
Mast Displacement = 152 in

75-ft level 50-ft level 300-ft level

Mean wind speed,
II/see 4.28 3.68 5.42

Variance 1.66 1.88 1.37

S and T = 30 see

L, see 75-50 75-300 50-300 (ft)

-6 1,105 1.226 2.307
12 1.086 i.206 4.341

-- 18 1.059 1.194 2.373

-24 1.042 1.189 2.399
- 30 1.030 1.191 2A, 19!

-36 1.024 1.T32.i

-- 42 1.024 1.223 2.4,t3
-- 413l 1.0'30 1.251 2.,450

-5,4 1.040 1.285 2.456
-0 1 I 'S 17122 2.161!l

-120 1.233 1.771 2.553
-150 1.342 1.956 2.59)

150 1.61l1 2,197 2.4-11
120 1.631 2,054 2.29)0
90 1.5,17 1.878 2.2 16
60 1..15 1.675 2.187
5.1 1.387 1.6311 2.179
418 1.361 1.5811, 2.171
42 1.337 1.5311 2.167
36 1.312 1.492 2.166
30 1.286 1.44,8, 2.170
24 1.257 1.40.o1 2.179
18) 1.226 I.360o 2.195

12 1.19.t 1.319 2.217
6 1.162 1,2813 2.24:0

Figures in I. oldf1.1 ce represe tIlcast fll" a giv'll
tinlc lag.
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Wind Speed, B. Gustiness, Run No. 108

A=75 B=50 C=300 (ft)

Mean (m/see) 4.91 4.27 6.08

Spectra

Freq. A B C CAB QAB CAC QAC CBC QBC

0 0.10256 0.05587 0.07148 0.06659 -0.00320 0.07355 -0.00040 0.05276 0.00080
5 0.04284 0.02735 0.02575 0.02776 -0.00430 0,02554 -0,00083 0.01909 0.00165

10 0.03070 0.02374 0.01555 0.01844 -0.00829 0.01256 -- 0.00526 0.00933 -0.00052
15 0.01987 0.01852 0.00878 0.01101 -0.00549 0U00453 -0.00339 0.00170 -0.00108
20 0.01688 0.01707 0.00671 0.00809 -0.00570 0.00208 -0.00370 -0.00089 -0.00139
25 0.01987 0.01674 0.00607 0.00642 -0.00870 0.00225 -0.00506 0.00105 -0.00135
30 0.01485 0.01258 0.00507 0.00330 -0.00736 0.00045 -0.00337 0.00203 -0.00044
35 0.00966 0.00982 0.00615 0.00044 -0.00426 0.00069 -0.00176 0,00346 0.00116
40 0.00845 0.00667 0.00600 -0.00088 -0.00083 0.00020 -0.)U(101 0.00'2-'2 U.uUOt:i
45 0.00735 0.00673 0.00537 -0.00050 0.00015 0.00002 0.00018 0.00124 -0.00121
50 0.00760 0.012B6 0.00617 --0.0025b --. U0154 0.00010 0.003i4 0.00138 -0.00176
55 0.00762 0.01207 0.00591 0.00279 -0.00160 0.00037 0.00051 0.000(65 -(.00014
60 0.00697 0.00790 0.005541 0.00018 -0.00098 0.00070 0.00033 0.000(16 0.
80 0.00389 0.00590 0.00207 -0.00057 -0.00023 0.00037 0.00015 0.00015 0.00060

100 0.00374 0.00345 0.00122 - 0.00066 0.00012 -0.00023 0.00016 -0.00017 0.00019
120 f lfW1197 000271 0.00083 -n.(0(1410 0.00019 -0.00005 -0.00010 -0.00011 0.00006
140 0.00137 0.00247 0.00102 -0.00024 0.00001 0.00018 -(0.00042 0.0001116 0.00002

DOuu 0.0009-i U.U)IOt thi -- u.uu0.0 -- .6Okt - U.U -,; U.0LUI.1 . O.OlI )u ((.10001 1
1|8( 0.00091 0.00125 0.00099 - 0.00008 - 0.00002 -- 0.00010 - 0.011021 (1.100211 0,0001 11
200 0.110075 0.00126 0.00075 -0.00020 0.00008 0.00001 - 0.0001|0 0.00001 0.00029
250 0.00063 0.00073, 0.00052 -(0,00013 -0.00019 -0,00008( -0.(X)014 -(0.00001 1 0.00002
300 0,000318 0.00055 0.00032 0.00007 0.00010 -- 0.00014 - 0.000:3 - 0.00003 -- 0.00004
:350 0.00052 (1(1005l14 0.0(1042 0.00001 -- 0,00011 -- 0.00003 -- 0.00005 -0.00007 -0.O(X10(4
,10 0.1101043 0.00052 0.00024 -0,00001 - 0.00009 0.00007 -0.00004 -0.00003 0.00007

(kohercnct ( iohercnee

Fr-q. 75-5(1 75-300 50-3(1)1 (In) Itreq. 75-50 75-3(X) 50-3110 (11)

0 0.775(5 0.73793 0.6971(1 60 0.01803 0.01551 0,000581
5 0.67349 0,591%:1 0(.52133 80 0.10164( ( 0.019(10 1,13132

10 (1.560(15 0.38841 0.23654 10D 0.034118 0,0172o1 0(0154'4
15 0.41131 0. 18350 0.02,1(15 12(1 0.031(15 0.001525 0.00698
211 10.33990 0. 1590(6 0.02:378 14(0 (0.01705 11.I ,',142 0. 0101 59
25 0.351,17 0.25,126i 0.02179 160 0.00321 0.04036 0.01263
30 0.3.1(26 0, 15353 0.06765 180 0.01059( 00.611015 0.0(5301
3,5 0.(19335 (.16015 0.22051 200 (.01(4910 0.0577(1 ((.011(!)
,10 (.102596 0.0008(1 0.1(G210 250 0,115241 0.07937 0-.00132
.15 (1.00551 0.00083 0,0801)i 300 0.07129 (.1(5(15!) 0.01,120
50 0.0,9110 0.0:1151 O.0fi%0 435(1 0.04:13(5 0.111557 0.0211i66
5 (5 . 11247 (0.08112 0.00620 .100 0.03667 0.06298 0.0,16,17
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Prediction Errors, B, Gustiness, Run No. 108,
Mast Displacement .152 m

75-ft level 50-ft level 300-ft level

Mean wind speed,
rn/sec 4.91 4.27 6.08

Variance 1.32 1.56 0.71

S and T = 30 sec

L, sec 75-50 75-300 50-300 (ft)

-. O. n7 1.240 1.478
-12 0.767 1.224 1.480
- 1H1 0.731 1,213 1.487
-24 0.700 1,205 1.497
- 30 0.676 1.198 1.511
- 36 0.659 1.192 1.530

-42 0.650 1.187 1.552
-48 0.650 1.184 1.575

51 0.659 1. 1113 1.5!99
- 60 0.676 1 1 )I 1694
-90 0.853 1,234 1.731

-120 1.086 1.372 1.7513
-150 1,283 1.552 1.731

150 1.462 1.689 1.788
120 1.417 1.691 1.785
90 1.319 1.662 1.7132
(60 1.196 1.565 1.720
54 1.1618 1.537 1.694
48 1.140 1.505 1,665
42 1.110 1.470 1.634
36 1.078 1.435 1.605
30 1.0441 1.400 1.577
2,1 1.008 1.367 1.550
118 0.970 1.3:37 1.525
12 0.9:31 1.(309 1.503

i 0.890 1.284 1,4,111

Iigures ill bohlfilce represent least error hao it given
linte lag.
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Wind Speed, B, Gustiness, Russ No. 112

A=75 B=50 C=30O (ft)

Mean (in/see) 4.44 4.37 6.03

Spectra

Freq. A B C CAB QAB CAC QAC CBC QBC

0 0.16928 0.13090 0.20493 0.09960 0.00240 0.16564 0.00160 0.12909 0.00040
5 0.06959 0.05230 0.06336 0.03540 0.00702 0.05732 0.00501 0.03741 0.0007:3

10 0.04461 0.03499 0.03458 0.01514 0.00169 0.03131 -0.00001 0.01087 0.00074
15 0.02737 0.02737 0.03431 0.00655 -0.00429 0.02025 -0.00373 0.00737 0.004130

20 0.02106 0.02740 0.01981 0.00401 -0.00184 0.01157 -0.00(320 0.00550 0.00311
25 0.01332 0.02793 0.00967 0.00319 0.00128 0.00436 -0.00060 0.00549 0.00144

:30 0.00930 0.02406 0.00891 0.00303 0.00011 0.00088 -0.00068 0.005903 0.00303
35 0.01006 0.02062 0.00742 -0.00013 -0.00075 0.00128 -0.00148 0.00490 (1.00224
40 01.01107 0.019/U 0.00769 -- 0.00024 -0.00097 0.00326 -- 0.00070 10.11110111 ' 1. () '•.•00•"10,7
45 0.00754 0.02072 0.00806 -0.001,45 -0.00260 0.00158 -0.00025 0.00150 0.O0255
50 0.00727 0.02049 0.00603 -0.00290 -0.00504 0. -0,00154 0.110193 0.00183

55 0.00620 0.01219 0.00511 - 0.00179 -0.1)0411 -- 0.00083 -- (1.010086 0.0017M -- 0.00091
60 0.00550 0.001*15 0.00400 -0.00097 -0.00149 -0.00082 -- 0.00065 0.00284 0.00155
80 0.00379 0.00560 0.00248 - 0.00030 -0.000711 -0.00037 - (.11I)0'10 0.00215 0(00057

100 0.00310 0.00515 0.00196 0.00102 -(0.00038 0.00010 - 0. I I 1 .1.00056 0.000341
120 01.0029:3 0.0(0428 0.00141 0.100123 0.00050 - 0.00010 - 0.00058 -11.00075 .0101002

UI t) a d.t O, M U.t) L) .UUUUO i " .U i.) 11.U00UL1. -- l.Ut0l.; - 01.000 1) 0.0 Il,0i0 1 11.1 0,(0()1 -,

10i0 m I.(JiJ Ii UAIUI.)jj (J.u , j - U.k A l i, u 0.00u11k, 1 );0X 1 ,.t , .# , ;.; ; ý ; !

110 0.(0(0; 70 0.00255 0.00097 - 0.00(0( 1 0.00013 -0.001017 0.00024 (.010009 - 0.-004

200 0.001,16 0.00209 0.000815 0.00010 -- 0.00003 -0.00025 0.00017 - (,00011 - 0.000()14
250 (0.001 (0.1(011) 0.001059 -0.(100102 0,00(1 0.0(0(123 0.00003 0(0l(1004 -0-.00021
3100 0.0011(15H 0,00081 0.00051 - 0,000(53 -0((.00022 0.00003 -0,.000041 -- 0.000014 -- 0.(10010
350} 0,.0((66H 0.000661 0.00034 -- 0.(00008 0.0{)0(7 0.0000}3 -0l.(00004 00}0l }.00

4100 ((.0(1077 0.00070 0.1(001441 -- 0.00001)1 -0(.00006 -0(.0(0021 (0. -- 0.000(00I - (0.(00 13

Coliher.ine ( holcrence

1rvq. 75-5(0 75-3,00 50-300 ([i) Ireq, 7,5-50 75-300 5(-30(10 (11)

01 0,4.4.795 ((.79(19(7 0.62122 (60i 0.064194 0.,(4977 0,295171
5 0.357H(6 0.750115 0,12250 Ito 0.0321I 0. 12964 0.356241

10 (.t111(18 0.635119 ((01(l11 l(981 0.117i421 0.204413 0.0'1252
15 0).081 13-1 0),115149 0.011238! 120 0.,14058 0,(0138t5 0.093281
20il 0.01.1373 li.3-1t5. It 0,(73,5)5 1,il 0,(05180 0,016i,18l 0.0I17111

25 0.03176 0.150381 (. 11927 1616 (.1 15115 1.0211288 0.15124)
30o 0.0,4107:3 OHIM,11 0).20W(16( 180 0,(0,4173 (0.052416 0-,(003912

35 0.00279 0.015 129 0.11972 20o 0.00357 11,07365 0).0)17847
.lo 0 0.((.1511 (0.131060 ((.0116(17 25o ((.0(00(1)1T) 0.10(78161 0.0(1710-12
15 (.0567:3 .011,211 1(11521 I :, (i 0.7010(94t 0.0118',15 0.0(128011((

510 0..2269)8 11.051 I(1 ((1.15725 :1(1 0,025 11 0j01(1[81 0.0570l4.
55" 0.26i590( 0)l.0t 509 11.0)6-116( 't(11 0,1i09I65 0.13 ',•17 0.0(6(006~
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Prediction Errors, B. Gustiness, Run No. 112,
Mast Displacement =-225 rn

75-ft level 50-ft level 300-fl level

Mean wind speed,
ni/sec 4.44 4.37 6.03

Variance 2.02 2.28 1.17

S and T = 30 see

I, sec 75-50 75-300 50-300 (fit)

-0 1.81971 1.337 2.425
-12 1.872 1.323 2.487

-18 1.852 1.319 2.560
-24 1.836 1.325 2.640
-30 1.825 1.344 2.721
-36 1.825 1.376 2.799
-42 1.835 1.417 2.871
-48 1.853 1.467 2.935
-54 1.876 1.525 2.989
- 10 1.906 1.51111 3.034
--90 2.116 1.944 3.141

- 120 2.267 2.268 3.197
-150 2.303 2.529 :3.242

150 2.3313 2.537 3.162

120 2.168 2.327 3.061
90 2.020 2.048 2.909
630 1.982 1. 749 2.690
54 1.990 1.697 2.(34
4(1 .998 1.649 2.575
42 2.(1004 1.()6 2.516
36 2.0107 1.567 2.460
30 2.0(106 1.527 2. 11
21 1.9918 1.487 2.373
18 (.91813 1.450 2.3419
12 1.965 1.415 2.342
6 1.91'5 1,38"4 2.352

Figures in boldfce reprcesent least error for a givel

tinle lag.
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Wind Spccd, B,-B.. Gustinuss, Ruii No. 113

A=75 B=50 C=300 (ft)

Mean (m/see) 3.75 3.97 5.50

Spectra

Freq. A B C CAB QAB CAC QAC CBC QBC

0 0.09583 0.07474 0.20794 0.03111 -0.00560 0.10178 -0.01040 0.06524 0,00240
5 0.04204 0.03842 0.06939 0.01197 -0U00776 0.03721 -0.01474 0.02031 0.0038410 0,03765 0.04911 0.04277 0.01494 -0.01774 0.02619 -0.01365 0.01635 0.00418

15 0.02796 0.04400 0.03115 0.01446 -0.01745 0.01709 -0.00933 0.01042 0.00495
20 0.01863 0.02498 0.01760 0.00530 -0.00822 0.00860 -0.00451 0.00136 0,00313
25 0.02207 0.01671 0.01138 -0.00177 -0.00635 0.00746 -0.00455 -- 0.00150 0.00219
30 0.02356 0.01473 0.00793 -0.00174 -0.00561 0.00399 -0.00298 -0.00090 -0.00623
35 0.01612 0.01075 0.00646 -0.00048 -0.00259 0.00095 -0.00147 -0.00009 -0.00164
40 0.01113 0.00915 0.00711 -0.00147 -0.00143 0.00182 -0.00229 -- 0.00066 -- 0.00132
4 5 0.01195 0.009711 0.000.1 -0.00014 -0.00518 0.00382 -- 0,00293 0.00179 0,00103
50 0.00961 0.01150 0.00668 0.00048 -0.00113 0.00202 -)0.00025 0.00124 0.00071
55 0,00855 0.01290 U.U04J9 0.U0111 -0.00198 0.00015 0.00029 0.00146 -0.00478
60 0,00675 0.01198 0.00373 -0.00076 -0.00132 0.00047 -- 0.00165 0.00099 -0.00113
,10 0,00448 0.00520 0.00396 -0.00109 -0.00016 0.00026 -- 0.00096 0.00052 -0.00049

1(1W 0.00413 0.00383 0.00228 0.00046 0.00023 0.00001 -0.00054 0. -0.00009
120 0.00342 0.00344 0.00098 0.001059 0.00029 -0.00010 0.00018 -0.00011 0.00040
140 0.00279 0.00253 0.00095 - 0.00017 -0.00044 0.0008 0(1.00035 -0 00008(1 0.00044
14hI 0 00(937 0 00141) (0 lfll(fl ) 0 n1 O 0 ((I0 0n 0 0001 S (o Onn O I n0nn 011
i(I I86 I I.(0illhI)l t Ilml)u i o- A.A -0.000-44 - 0.0001) 0.000 112 - 0.0(10003 0.00008
20(W 0.0(0126 0.00159 0.00050 -0.00003 -0.00016 0.00011 0.00016 0.00001 -0.00001
250 0.0011101 0.01)094 0.00050 0.00004 -10.00033 0.00002 0.00004 -0.01002 -0.00013
3(1( 0.0007,1 0.00068 0.00036 -0.00010 -0.01)0(17 0.00016 0.00(0(6 0. - 0.000 11
350 0.00066 0.00073 0.00025 0.00020 0.00002 0.00008 - 0.000011 0.00002 -- 0.00004
4100 0.0004144 0.00107 0.00014 0.00015 -- 0.00009 01.00008 0.000(101 0.00007 - 01.00005

(Coherence (iOherencec

Freq. 75-50 75-300 50-3(1(1 (It) Freq. 75-50 75-300 50-300 (ft)

01 0. 13951 0.525291 (0.27,424 i0 0.0112(69 0. 1169)1 0.05051
5 0. 1259 o.54911 0. 1 f102(; 10(1 0.05210 00.05576 0,02479

10 0.29092 0.541167 0,13559 100 0.01672 0.03098 ,1(0(1)003
15 ..11 7,17 (.,13529 0.01710 120 0.03674 0.011265 0,0(15105
201 10.21555 0.2117(i0 0.026,19 1410 0.03152 0.048(163 0.08,121
25 0. 11783 0:30111 1 .0:3705 160 0.0305H1 0.02747 0,093136
:30 0.099141 0.13274 0(33921 180 0.06139 0.031 I't! 11.(16), 7
35 0.0110011 0.029,12 0.0:3885 200 0.01323 0.059811 0,(9)025
• 10 0.04:13D) 0.10813 0.033,111 250 0.1011115 m.w1037 0,036111
,15 0.22976 (.22015 0.014950 :31(1 0.02961 0. 1l.0961 0.0,19413
50 I. 156,42 0.06(15-5 (1.2658 350 00.11385 0.077511 0,.101096
55 0.0,1672 0.00250 0.33186 1t00 0.016.51100 0.10552 0,01940
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ii

Prediction Errors, B,-B. Gustiness, Run No. 113,
Mast Displacement =225 m

75-ft level 50-ft level 300-ft level

Mean wind speed,
m/sec 3.75 3.97 5.50

Variance 1.69 2.16 1.30

Sand T =30 see

L, sec 75-50 75-300 50-300 (fIt)

-6 2.024 1.893 2.815
-12 1.953 1.845 2.813
-18 1.888 1.811 2.818
-24 1.829 1.793 2.829

-30 1.778 1.794 2.H148
-36 1.736 1.1110 2.875
-42 1.704 1.840 2.907
-48 1,684 1.880 2.943
-- 54 1.6715 ,',, "

- -60 1 ,6 79 1 ( I t
-90 1.794 2.268 3.169

- 120 1.9316 2.517 3.272

150 2.078 2.739 3.397
150 2.765 3.497 3,020

120 2.669 3.340 2.8118
90 2.622 3.118 2.1158
60(1 2.569 2.800 2.912
54 2.549 2.724 2,920
418 2.524 2.644 2.924
42 2.49 1 2.56 1 2.924
!31( 2.452 2.474 2.918
30 2.407 2.382 2.906i
24t 2.357 2.289 2.890
III 2.3(X1 2.197 2.171
12 2.23H 2.109 2.852
6 2.170 2.026 2.1136

Figures in boldfa1cC rCe31'sCSlt lcast error for a given
time lag.
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Wind Speed, B, Gustiness, Run No. 119

A=75 B=50 C=300 (ft)

Mean (m/sec) 4,05 3.25 5.96

Spectra

Freq. A B C CAB QAB CAG QAC CBC QBC

0 0.0658€0 0.06543 0.09875 0.05551 0.00160 0.06827 -0.00360 0.05535 -0.00760
5 0.03379 0.03520 0.03620 0.02876 0.00282 0.02548 -0.00698 0.02373 -0.01191

10 0.02906 0,02988 0.01633 0.02312 -0.00080 0.01046 0.00056 0.012410 -0.00168
15 0.01873 0,01876 0.00806 0.01276 -0.00274 0,00314 0.00267 0.00493 0.00242
20 0.01600 0.01602 0.00697 0.00964 -0.00449 0.00451 0.00029 0.00397 0.00130
25 9,01600 0.02006 0.00688 0.00898 -0,00605 0.00397 -0.00102 0.00302 -0.00032
30 0.01450 0,02260 0.00561 0.00751 -0.00778 0.00114 -0.00197 0.00166 -0.00148
35 0,01189 0.02086 0.00415 0,00686 -0.00684 -0.00012 -0.00165 0-00029 -0.00217
40 0.00828 0.01859 0.00335 0.00653 -0.00152 -0.00092 -0.00063 -0.00053 -0.00152
45 0.00748 0.01347 0.00257 0(10327 -0.00079 -0.00102 -0.00031 0.00016 -- 0.0105
50 0.00840 0.01121 0.00149 0.001080) -- [(.00424 -- (1.00077 -- 0,00005 0.00094 -- 0.00066
55 0.00838 0.01290 0.00134 --. ).00043 -- 0.00423 - 0.00011 -- 0.00035 - 0.00025 - 0.00063
60 0,0081I 0.0 149B 0.00126 - 0,00226 - 0.00033 0.00032 - 0.00071 0.0003H - 0.00008
1(1 0.00561) 0.012,45 0.00130 0.00160 0.00009 0.00047 -0.00082 -0.000115 0.00005

100 0.010277 0.01370 0.00094 -0.00017 -0.00003 0.00011 -0.00008 -0.00033 0.000+1,t
120 0.00164 0.01650 (1.00052 0.00046 0.00016 -0.00013 0.00016 0.00017 -0.00021

"' q4, , ",,,, 1-(" ,,,, 0,,1,, 11 i 0.1100:'0 O.()0012 11.002 i•o , 0 O. nO

180 0.00213 0.01685 0.00071 0.00183 -0.00014 0.00015 0.0(02.4 0.00122 0.00049
200 0.001841 0.01710 0.00043 0(10(160 -0.,00)73 - 0.100010 .0010 (1.11(10.00010 0.00(11
250 0.00072 0.016115 ( 10028 -- 0.11000 -00000B 0.00005 0.00009 -- 0.000113 0.00021
300 0.00063 0.01493 0.00014 -- 0.00041 -- 0.00003 0.X01)01 -- 0.00003 0(10021 0.0(010:10
3511 0.00082 0.111700 0.0001"3 0.001416 0.00152 -- (.1(0(11 0.00(102 .- 0.10()21 0.00020
,t(100 0.00045 0.)1550 0.000(12 -- 0.000)34 -0 (.0000:1 0.00001 0.1000(10 -- 0 )0012 -0.000211

C ohlerncie (Col*cllice

Frcq. 75-5(0 75.-%X 50-300 (ft) Frtq. 75-50 75-300 50-300 (fn)

0 11.7 1631 01.7 1929 0(.113 10 60 0.0,t294 (1.05935 1.01079.9
5 11.7021 0.57060 0.5532.1 80 0.036B13 11.12271 0.04479

10 (1.6163.1 0.231V22 0.32090 100 0.00079 01.00711 0.023,19
15 0.4810,7 I 1. 11253 0. 19947 120 0.001177 11.04984 11 0.00115 I
211 10.,1 121 (0.111 -1 015629 1H1) 11.11! 4(114 1.014842 0.196)13
25 0:36529 0. 1 526:1 0.06611'.1 1160 0.0(11155 01.03083 1.090 17
30 0.356612 0.06369 0i.03901 1810 0.0193815 0).05297 0.111111111

35 17(11:17 01.0(55,17 0.1155:17 2111 0.j1i)(1113 (0.025281 0.001 :17
10 0(.29203 01.i4-112 (0.11:1 i 251.0 11.1177 1.1i511 0. 2.80.01293

• 15 0I. I11232 0).059.( 12 0.03259 300 0I.01797 0.01134t I.(lfi-t1 I i
.5,0 oI. 10 71 oi.ll.757 il.07898 35o1 0.3 186(5 (. 1 1726 0.03,110T)
55 0. [1672'3 0).01199 0i.026581 100 0,01670I 0. 18l704, 0.041989!
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Prediction Errors, B, Gustinem, Run No. 119,
Mast Displacement =68 m

75-ft level 50-ft level 300-ft level

Mean wind speed,
m/sec 4.05 3.25 5.96

Variance 1.77 1.08 1.17

S and T = 30 sec

L, sec 75-50 75-300 50-300 (ft)

-6 0.857 1.538 3.233
-12 0,837 1.527 3.222
-18 0.827 1.519 3.211
-24 0.823 1.517 3.201
-130 0.825 1.519 3. 196
-36 0.836 1.529 3.194
-42 0.863 1.543 3.202
- 48 0.904 1.561 3.224
-54 0.954 1.581 3.255

(if I .1)f)7 I w;rri :.2 t)
- 90 1.320 1,735 3.5")0t0

- 120 1.567 1,898 3.665
- 151) 1.630 2.040 3.763

150 1.551 2.00)3 3.859
120 1.585 1.894 3.710
90 1.525 1.766 3,602
60 1.386 1.693 3.493
5,l 1348 1.611:3 3.460
411 1.301 1.675 3.426
42 1.241 1 .6(i6 3.400
36 1.196 1.656 3.3711

30 1.145 1.643 3.3 i0
24. 1.09( 1,626 3.3,14
111 1.113 1.607 3.3:12.
12 (0.988(1 1.5117 3.2917
6 0.935 1.56(8 3.27o

Figures in Ioldhlce rc'prescnt least error fior a given
time( lag,
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Wind Speed, B, Gustiness, Run No. 120

A=75 B=50 C=300 (1i)

Mean (m/see) 3.42 2.70 4.52

Spectra

Freq. A B C CAB QAB CAC QAC CBC QBC

0 0.06758 0.04104 0.06498 0.03907 0.00320 0,04666 -0.00160 0.01700 -0.0048(1

5 0.02756 0.02052 0.02213 0.01700 0.00443 0.01458 -0.00378 0.00670 -0.00559
10 0.01774 0.02032 0.00945 0.01387 0.00248 0.00465 -0.00211 0.00134 -0.00330
15 0.01301 0.01602 0.00615 0.00893 0.00227 0.00236 -0.00050 0.000,19 -0.00240

20 0.01370 0.01425 0.00522 0.00888 -0.00030 0.00174 0.00062 01.00175 0.00004
25 0.01249 0.01293 0.00349 0.00889 -0.00254 0.00183 -0.00040 0.00169 0.00096
30 0.00685 0.00869 0.00256 0.00433 -0.00181 0.00143 -0.00054 (1.00054 0.00023
35 0.00543 0.00716 0.00228 0.00269 -0.00040 0.0(1085 -0.00019 0.00015 -(0.00040
40 0.00399 0.00580 0.00215 0.00082 -0.00040 0.00017 -0.00034 0.000Y24 0.00004
45 0.00440 0.00605 0.00240 0.00018 -0.00092 0.00035 -0.00019 0.00096 -0.000(1(11

5( 0(.00431 0.00661 0.00224 -0.00029 -0.00057 0.00003 0(1.(1010 0.00110 -0,(100016
55 0.00401 0.00792 0.00168 -0.(0015 -0.00103 -0.00(117 -0.00085 0.00022 -0.000111
60 0.00347 0.00345 0.00095 -0.00012 -0.001,t19 -0.00047 -0.000(37 -0.00001 0,00013
80 0.0033:5 0.002,45 0.00043 -0.00124 -0.001:31 -0.00025 -0.00014 -0.0(1012 0.00019,

100 0.00287 0.00244 0.00041 -0.00087 -0.00118 -0.00(106 -0.00009 -0(.00014 0.001003
121) 0.00224 0.00230 0.00040 -0.00065 -0.00050 -0.00002 0.00006 -- 0.00010 -- 0.00015)
1,l0 0.001:11 0(1.0173 0.00032 - 0.00040 - 0.00004 0.0011012 (1(10(1003 - 11.100017 - 0.000) 12
1hi I ).m ~ om 1 - ).11~ 0• .000(26; -IMU.M0 0.0)( |I I I• I •••) (INM )0.010)q))~ ki~~) k~[(

I HO 0.00 1381 (1.(01)3( 1(11020 0.009:3(1 11.000 I19 0.001023 0.00005 0.00012 0.00003
200 10.001198 0.00012 0.00019 -0.00028 0.00032 -- 0.00014 0.00007 0.00008 0.00002
250 0.00072 011.0035 0.001015 0.00003 -- 0.00026 -- 0.00002 0. 0.(1002 - (0,00002
300 0.00052 0.11110032 0.00012 -- 0.00004 - 0.00001 0.(0003 0.00010 1.00003 0.00001
350 0.00032 (.0002: 0.(100000 - 0.0001111 0.110(102 - 0.0(1003 0.00001 0.00M(14 0.
•1010 0.((0032 0.00017 0.00005 -(0. 0. -0((.00001 0. 0.(10003 -0 (1.00001

Co(lhtefglic, Coherencn

Freq , 75-501 75-:10) 50-300 (It) Freq, 75-50 75-:30 50-300 (I)

0 0.554011 1.4963•7 0.1I1701 (G0 0. 1866i5 0.1011541 0.005 19

5 0(.5157:1 0.37197 0.16767 110 0.39643 0.056199 0.0,1794
101 0.550741 (0. 15554 (.01066((1 11( 0.274165 0.009911 0.0211919

15 0..4073.1 0.07273 0.0(60910 120 0. 1:11)5:3 0.004.16 0.03533
201 01..40.1381 0.0,1771 0.041119 1.10 0.07131 0.00310 0.0:14816

25 o.52932 0.011050 0.011372 1 (1 ( 0. I 5(15161 0.03719 01.020,11
:0) o.37(0010 . 131324 11.015,19 1110 0.281431 0. I,1337 0.05576
35 0. 19023 0.061( l27 0.01118 2(10 0.22,119 (.131511 0.0,1365

0 0.0(1359(7 () 0611.1 4 0.00.175 250 11.2718:3 0.00370 01.0152.1
.15 0.,01301 1.101502 D1.16353 31()1) 0.01022 0. (1716;8 0.026114
50 0,01 1:3i 0.0011 0. .0.11.15 35(1 0.091239 0(1.052011 0. 115914
55) 0.03t 1 0 .11 I15L1 O).t 60 7 400) 0. 0.00)625 0. 11I7615
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Prediction Errors, B, Gustiness, Run No. 120,
Mast Displacement = 68 m

75-ft level 50-ft level 300-ft level

Mean wind speed,
m/sec 3.44 2.07 4.52

Variance 1.12 0.94 0.32

Sand T =30 sec

L, see 75-50 75-300 50-300 (ft)

-. 6 0.472 0.971 1.814
-12 0,464 0,963 1.812
-18 0.461 0.957 1.812
-24 0.464 0.955 1.813
-30 0.476 0,956 1.815
- 36 0,497 0.960 1.818
-42 0.525 0,967 1.822
-411 0,557 0.976 1.828

5.1 0.592 0.987 1.831

-90 0.819 1.081 1,861

-120 0.941 1.131 1,853
-150 1.018 1.146 1.138

150 0.903 1.254 2.103
120 0.851 1.215 2.069
90 01.754 1.15(1 2.0135

60 0.634 1.077 1.967
54 0.61:3 1.065 1.948
48 01.595 1.054 1.928

42 (1.5110 1.0,15 1.909
36 (0,566 1 .1035 1.891
310 (0.551 1-.)24 I.B74
24 0.1 1(i 1.014 1.859
111 0.520 1.00-1 1.11,1(
12 0).5(06 0.995 1.835
6 (.1193 0.987 1.825

Figuncs in hlddace represent least for a given
time lag.
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Wind Speed, B, Gustiness, Run No. 121

A=75 B=50 C=300 (ft)

Mean (m/see) 3.90 3.17 5.46

Spectra

Freq. A B C CAB QAB CAC QAC CBC QBC

( 0.09840 0,08840 0.06320 0.013325 -0.00480 0.07220 -0.00080 0.05786 0.00280
5 0.04425 0.(13641 0.02534 0.03661 -0.00615 0.02654 -0.00077 0.02132 0.00298

10 0,02906 0.02517 0.01230 0.02210 -0.00420 0.01283 0,00280 0.0110931 0.00379
15 10.02029 0.01939 0.00918 0.01423 -0.00552 0.00829 0.00373 0.00552 0.00381
20 0.01823 0.02018 0.00892 0.01214 -0.00853 0.00658 -0.00205 0,00600 -0.00054
25 0.01764 0.02119 0.00763 0.01036 -0,01078 0.00469 -0.00489 0,00439 -0.00151
30 0.01450 0.01623 0.00448 0.00845 -0.00675 0.00261 -- 0,00172 0.00185 -0.00040
35 0.00857 0.00995 0.00319 0.00490 -0.00317 -- 0.00013 0.00033 0.00004 -0.00066
40 0.0072(1 0.01259 0.00315 0.00449 -(0.00487 -0.00092 0.00110 -- 0.00119 -0.00(104
4:) u).ulli4 o.01606 0.00450 0.00=3. 0.00510 0.00031 0.00231 0.00119 I ).11112 I
50 0.0(0917 0.01527 0.00438 0.00562 -0.00352 0.00007 U.00189 0,1030 0,002311
55 0.00876 0(1.01035 0.00235 0.002(31 - 0.00346 -0.00012 0.00036 0.00092 0.00041
60 0.00831 D.010750 0.00124 0.000,47 -0.00292 -- 0.00017 -0.0033012 0.00013 0,00023
811 0.0(04:32 0.00815 0.00085 -- 0.00890 - 0.002659 0.00023 0.000140 0.00024 - 0.010((1(

10(1 0.003:75 0.00625 0.00075 -0,00004 -0.00212 0.00020 0.0063:5 -0-.00004 -(0.00020
12(1 (oO)Y95 0.00420 0.00056 0.00035 - 0.00118 0.00013 0.00009 -- 0.00020 0.0000(5
I In non. fll 1111()Ilrilil I 11 ) I10 0311 nm!ollliq (I.( lii) -- OJ.i0i00li) -- 0'000( 11,4 -- 00001(il7 -- (00011017
I (1) 0.(001 187 0(.00292 0,1)00040) - 0.0l,)00"58 -- 0.,00ii611 -- 0.00017 0.010)115 - 0.000I l - 0. 0(01111
1(10 (3.3322 0.00(224 0.00031 - 0.00014 -- 0.00025 0.00064 0,000(10 - 0.0009 -- 0.000011
2(10 0.,01122 0.00192 0.00025 0.00027 0.(10005 .000011 - 0.W1004 (3.00012 -0.0001(
250 0.00082 0.001231 0.001124 0.00014 0,00004 -0.00004 -- (.0000(8 0. - 0.011010
'3(1(0 0.((0079 ( (.00074 0.00012 0.00001 0(.0016i - 0.0000(1 (1.WX13(4 0.3131002 0.33000(4
350 0.00055 0.0005(1 0.00012 11.0)0008 -OO)05 0.00001 -0.00001 -0.00001 0.001(02
lt((10.0 (((1 (33 0 (00036 0.00020 -- 0.00(X12 -- 0.00009 0.00002 -0.(X)004 0.00(102 0.0(0005

Coherence Collerence

Fr'eq. 75-5(1 75-300 50-300 (ft) Flnq. 75-5o 75-3(0 50-0311 (fI)

01 (0.7!1)9 0.838133 0.60062 60 0.139(4 0.00419 0,02557
0,85536 (0.62(171 0.50221H 80 0.455:303 0.0571981 0,(1299(1

10 0.6911(15 0.482116 0.32637 1111) 0,19183 (1.35111 0.0((11117
15 0.5921H 0.4,1366 0.2527:3 12( 0.111497 0.02289 0.01807
20 0.598110 0.219210 0.201631 14(0 (.153106 0.00506 0.01921
25 0.5911103 .3.31109 0. 13:130 160 0.14629 (1 0.06(172 0.0554(1
:3.0 01.19701 0.150(11 0.049'27 11i) 0.11300110 (0. 10(947 0.02(1181
35 .391942 0(.(00460 (0.01377 200 ((.03219 0.04492 0.05(1313
.(( 0(.171172 0.((11967 0.03575 250 0.02020 031.4065 0.032:155
.15 0.118115 (0. 1 -121 0.19196 3(00 0.013:396 0.27426 11.02252
"50 0.31.(105 0.13(11313; 0.0181((1.1 350 0,02790 0.00303 (0.0071(1
" "55 3. 1 76i0i (t 0.0!0700 3.(104 17 1 400 0.0575( (0,1.2430 (0.00(281
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Prediction Errors, B, Gustiness, Run No. 121,
Mast Displacement = 68 m

75-ft level 50-ft level 300-ft level

Mean wind speed,
I/see 3.90 3.17 5.4(i

VarialI:ic 1.54 1.93 0.49

S and 7 =301 sec

1,, sec 75-50 75-390 50-300 (ft)

- 6 0.600 1.356 2.431
-12 0.541 I.171 2.451

-24 04,,4 i5 1.395 2.500
-30 0.458 1.403 2.527
- 36 0.472 1.410 2.554
-42 01.50118 1.419 2.5110
-411 0.564 1,433 2.604
-54 0.636 1.450 2.627
-- htil I) 7'll I 171 ' )

-90 1.111 1.631 2.7o,4
-120 1.215 1.812 2.951
- 150 1.314 2.049 :5.179

150 1.4,41 1.913 2.878
120 1.445 1.1165 2.803
90) 1 .,93 1.6118 2.669
60 1.211.2 1.523 2.506
5.1 1.225 1.490 2.7)79
.t8 1. 165 1.1(56 2..154I
,12 1.10)5 1.423 2.432
:16 1.0,15 1.392 2.413
30 09)186 1.31166 2.4(11)
21 0.928 1.3118 2.193
III (0.1168 1.336 2.391
12 O.H101 1.331 2.395
6 (1.736 1.333 2.403:1

liguri s in buhllic, I( ltlem-1 ii aste el'rl rol l a i (ivell
fill) lag.
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Wind Speed, B, Gustiness, Run No. 122

A=75 B=50 C=300 (ft)

Mean (m/see) 3.50 2.78 5.50

Spectra

Freq. A B C CAB QAB CAC QAC CBC QBC

0 0.07355 0.06859 0.06600 0.04206 -0.00080 0.05632 -0.00360 0.02713 -0.00200
5 0.04164 0.03500 0.03379 0.02293 -0.00105 0.02916 -0.00829 0.01637 -0.00290

10 0.03070 0,03254 0.01971 0.01635 -0.00575 0.01615 -0.00880 0.01103 -0.00128
15 0.01781 0.03305 0.00869 0.00735 -0.00678 0.00737 -0.00373 0.00362 0.00158
20 0.01398 0.02652 0.00864 0.00265 -0.00133 0.00565 -0.00135 -0.00030 0.00066
25 0.01145 0.02030 0.00847 0.00577 -0.00432 0.00144 -0.00045 -0.00121 -0.00284
30 0,00931 0.01600 0.00517 0.00694 -0.00554 -0.00101 -0.00200 -0.00091 -0.00495
35 0.00782 0.01350 0.00293 0.00388 -0.00252 -0.00033 -0.00052 -0.00337 -0.00220
40 0.00868 0.01185 0.00275 0.00062 -0.00150 -0.00042 0.00062 -0.00332 0.00058
45 0.00803 0.00990 0.00276 0.00283 -0.00145 -0.00111 - 0.0(1)20 -(-J101 l' -0 00946
50 0.00763 0.00850 0.00212 0.00290 -0.00182 -0.00112 -0.00145 -0.00047 -0.00207
55 0.00551 0.00740 0.00180 0.00182 -0.00198 -0.00062 -0.00081 -0.00090 -0.00068
(60 0.00339 0.00((70 0.00155 0.00093 -0.00214 -- 0.00012 -0.0001t0 -0(.00038 -0.00038
80 0.00149 0.00384 (0.00087 -0.00082 -0.00064 -0.00009 0.00006 -0.00016 0.00002

100 0.00166 0.00255 0.00051 -0.00091 -0.00045 0.00002 0.00021 -0.00016 -0.00004
120 0.00225 0.00202 0.00036 -0.00094 -0.00065 0.00023 0.00013 -0.00014 -0,00001
(0 0( 1 (..00)7:1 0.00020 0.00082 0.00011 0.00015 0.)005 -1-1.t01105 -0.001002

1 w) um.o11 11 (W.O I I j 0((0021122 -0l3.00012 0.(0)0) 12 0(.000(04 - (.0.o(o.1 0.0000-I -0.(0002
130 0.00083 0.00076 0.00029 0.00008 -0.00003 0.00008 -- 0.00008 0.00008 0.
200 0.0OO70 0(10073 0.00035 0.00012 -(0.00007 0.00005 -0.00010 0.00005 -0.00003

250 0.00067 0.0005(1 0.00015 0.00017 -0.00002 0.00003 0. -(1.00004 -(0.00002
300 0.00033 0.00045 0.00015 0. -0.00004 0.00001 -- 0.10002 0.0005 -(0.000018
350 0.00041 0.(0054 0.00007 -0 0.00005 0.00005 0. - 0.00004 - 0.00003 0.00006
,100 0.00026 0.00019 0.00007 0. - 0.00001 0.00003 0.00003 - 0.000013 -- (.00((102

Coherence (Cioherence

Freq. 75.50 75-300 50-3() (ft) Freq. 75-50 75-300 50-300 (ft)

0 0.:1507) (0.165610 0.16347 G( 0.23971 0.0(11911 I 0.027(l
5 O.36153 (1.15m318 0.23370 (10 ..1891 0.00903 0.007731

(0 0:10069) 0. 55902 0.319225 1(0 0.24347 0.052561 0.0201(2
15 0. 169117 0.31,1085 0.05,132 120 0.28737 0.086317 0.02709
20 0.02371 0.279:13m 0.00229 141 1 0.28769 0.06531, I 0.007(62
25 (0.22353 0.0123417 0.055,12 16(1 0. 15953 0.031199 0.007)1
30 0.52937 1(0.130 0-30622 18(1 0.01157 0.05318 0.029)04
35 0.20275 0.01(6155 0.41)9,11 210(0 0.03777 0.05 102 0.01333 1
.310 0.()25(61 0.0123.19 0.3,1856 25(0 0.07540 }.01(16 01.02299
It5 ,. 12719 0.(057.10 0.2(19811 300 0.01077 0. 0(1 0( (0. 131115

50 t). 180775 0.2(0753 3 0.25(0114 3501 0.022511 0.05575 (1.3 I1905
55 0I. 17739 0.10491 0.093155:3 .OO 1.O0202 |.09890 0.09774
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Prediction Errors, B, Gustiness, Run No. 122,
Mast Displacement =68 m

75-ft level 50-ft level 300-ft level

Mean wind speed:
m/see 3.50 2.78 5.50

Variance 1.14 1.30 0.37

S and T = 30 sec

L, sec 75-50 75-300 50-300 (fIt)

-6 0.998 1.478 3.887
-12 0.974 1.453 3.846
- 1 R (,.9,H 1.431 3.804
-24 0.952 1.410 3.761
-30 0.956 1.392 3.720
-36 0,969 1.378 3.684
-42 0.991 1.368 3.654

-48 1.020 1.364 3.631
- 51 1.05 1166.3166 (Iit

('0) 1.090D 1.371 1.6 13'
-90 1,254 1.4111 3.709

-120 1.325 1.648 3.913

-1511 1.377 1.810 4.103
150 1.507 2.304 4.006
120 1.491 2.109 3.864
90 1.478 1.905 3.838
60 1,401 1.751 3.933

54 1.374 1.726 3.956
48 1.343 1,701 3.975
42 1.308 1.677 3.992
36 1.270 1.653 4.0014
30 1.229 1.630 4.0101
24 1.187 1.606 4.008
li 1.145 1.5112 3.999

12 1. 10'l 1.557 3.982
6 1.065 1.530 3,'.956

F~igurcs in IMNldfl
8

ce represent Ieast error fin- a given
tllic lag.
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Wind Speed, B, Gustiness, Run No. 125

A=75 B=50 C=300 (fit)

Mean (m/sec) 5.18 4,20 7.81

Spectra

Freq. A B C CAB QAB GAG QAC CBC QBC

0 0.12840 0.06850 0.16077 0.07953 -0.00040 0.12150 -0.00280 0.07184 -0,00520
5 0.05571 0.03681 0.06557 0.03500 -0.00047 0.04626 -0,00364 0.02756 -0,005,13

10 0.03827 0.03724 0.03724 0.02824 -0.00418 0.02394 -0.00179 0.01625 -0,00346
15 0.03200 0.03684 0.02631 0.02716 -0.00257 0.01859 -0.00623 0.01640 -0,00678
2(1 0.02078 0.02674 0.01762 0.01747 -0.00052 0.00964 -0.00386 0.00920 -0.00473
25 0.01300 0.02539 0.01281 0.01223 -0.00390 0.00092 -0.00107 0.00254 -0.00321
30 0.01625 0.02832 0.01413 0.01115 -0.00820 -0.00133 0.00013 -0.00060 -0.00293
35 0.01692 0.02527 0.01253 0.00700 -0.00596 0.00138 0.00082 -0.00004 -0.00333

40 0.01358 0.01812 0.00784 0.00644 -0.00157 0.00256 -0.00092 0.00219 -0.00309
1.5 11.0-100 0.0..15 i.6U42i u.qii.si -- u.uo)23 0.00246 -- 0.00152 11.0(0163 -0.00210
50 0.00950 0.01320 0.00358 0.00427 -0.00745 0.00224 -0.00085 0.00109 -0.00110
55 0.00845 0.01230 0.00340 0.00398 - 0.00598 0.00117 -- 0.0001(5 0.0005-1 -0.00010
60 0.00760 0.01140 0.00263 0.00370 -0.00451 -0.00055 -0.00060 0. 0.00089
80 0.00540 0.00890 0.00119 0.00228 -0.00298 -0.00039 0.00020 -0.00019 0.00053

100 0.00369 0.00725 0.00128 0.00174 -0.00188 - 0.00039 0.00028 -0.00029 -- 0.00008
120 0(.00312 0.01067(10 0 IT) €' 0 O00%' 0.001 I(1 (0.0(0011 0.{(00001 --u.)tO I - tmwo I u
14I () u)liI n ()()01 I1 0.0000" 01.00060 0.0004)0 wi. ul I. L, 0.00011 0l.0000t ' 0.000()19
1(0O 0.00373 01.00339 0.00060 -0 (.00016 0.00037 - 0.0003( ( - 1.00006 10.000:37 -0.00009
180 0.00302 (0.00349 0.00(431 0.00040 0.00009 -- 0.(X)013 -0 0.00011 0(..00021 - 0.00004
200(1 0.00228 (0.0(027(1 0.00045 0.00020 -- 0.00047 0.(X)012 -0(.0005 0.00004 -0.0M.25

250 0.001819 0.00166 0.000,1.I 0.00022 0.000141 -0.00015 - ((.00(04. 11.).00014 0.00(102
301 (.011 )) (.(110 0.001(9 0013 0.00021 0(00 -0.001(036 - 0.00004 0.0000(1 0.000(19 0.00012
350 0.00102 0.00(115 0.00016(1 - 0,00012 - 0.0000(2 - 0.00003 0.(004 10.1.00001 ( (.00(0 It
.10(0 (0.00(131 (1.00099 0.00(018 - (0.0007 0.(00(102 - 0.0000(5 0. 0. 0.000(01

Freq. 75-50 75-310)l 50.300 (f1) Freq. 75-50 75-300 50(1300 (n)

1) 0.711)15 0.71551 0..17 109 (GO (1 0.39278 1i '.13I1t 0.012(642
.5 0.59747 (0119.115 0.32(691 I(I (0.2912914 (0.012911) 0.02(193

10 0.571114t (0.1401139 (0. 1990.1 100 ((.2.1521) (0.014880 11.00975
1.5 0.6313.1 0.4156581 0.324t92 120I 0. 12602 0I.00(5111 .:t1.

2(0 0.54975 0.29450 0.2271:1 I14(1 (t.0266:1 (0.0162117 01.(00)954
2.5 0I.t9!2.t 0.01196 fl 0.051,15"2 16 t (I .012K15 0.05952 0I.07129

:311 (1.1t1(626i 0.007711 (1.02235 180(1 (0.01595 (0.0122'3:3 0.030415
:. 0.197 (6Ht 0.0(1215 01.1103503 2(10 0.0. 116 01.0(1(,1l7 (0,05121
•10 0.1711856 0.016950 0. 1(0097 250( 0.02167 11.11:1I1(0 0.02939!
•15 (.:1611( (). 111381 11 O.A 18: 31(10 0.(5257 0i.110(1(7 (0. 1114911
-)( ((.581100(1 11. 111(711 (0.0151075 350( 0((.011262 0..1532 (1.(1070"7
5" 5" 0).496,1.I7 0).0)7'7(1 0-0(0721 'I100 0I.0040!ji 0,0(1060il 0.0005h"1
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Prediction Errors, B, Gustiness, Run No. 125,
Mast Displacement =68 in

75-ft level 50-ft level 300-ft level

Mean wind speed,
m/sec 5.18 4.20 7,81

Variance 2.79 2.59 1.80

Sand T =30 sec

L, sec 75-50 75-300 50-300 (ft)

-6 0.787 2.050 3.198
1'2 r , 7C! '2.()35 '. ' n

-18 0.760 2,029 3.930

-24 0.783 2.033 3.908
-30 0.830 2.047 3.895
-36 0.898 2.070 3.890
-42 0.982 2.101 3.895
-48 1.076 2. 139 3.912
- 54 I 176 2. 183 3.9412
- (i0 1.276 2.233 3981

-- `90 1.676 2.500 4.279
- 121) 1.869 2.702 4.(A43
- 150 1.969 2.899 4.944

150 2.000 3.245 5.202
120 1.877 3.01B 5.0601
90 1.753 2.805 4.971
60 1.609 2.551 41.755

54 1.565 2.496 41.6187
'8 1.509 2.440 41.614
42 1.1412 2.383 4.537
3(i 1.31i4 2.325 4.459

30 1.277 2.271 4.3111
241 1. 18:3 2.219 .30161

111 1.087 2.173 1.236
12 0.995 2.134 1., 1 111

6 ().9!1 2.1IO 0 41. (13

Figures il boldface represent least error I tr a given
lime Ilag,
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Wind Speed, B, Gustiness, Run No. 126

A75 B=50 C=300 (fIt)

Mean (m/see) 3.56 3.09 4.54

Spectra

Freq. A B C CAB QAB CAC QAC CBC QBC

0 0.08114 0.08866 0.06890 0.01765 -0.00360 0.05775 -0.00160 0.00642 0.00080
5 0,04445 0.05350 0.03379 0.01542 -0.00709 0.03017 -0.00180 0.00625 -0.00044

10 0.03949 0,04450 0.03131 0.01318 -0(.01058 0.02712 -- 0.00031 0.00608 -- 0.00167
15 0.02210 0.02300 0.02358 0,01094 -0.00362 0.01362 0.00032 0.00591 -0.00290
20 0.01245 0.01545 0.01617 0.00870 0.00334 0.00353 -. 0.00405 0.00575 -0.00413
25 0.01198 0.01420 0,01106 0.00800 0.00356 0.00279 -. 0.00307 0.00506 -0.00357
30 0.01374 0.01290 0.00537 0.00730 0.00378 0.00214 0.00011 0.00436 -0.00302
35 0.01240 0.01200 0.00333 0.00660 0.00400 0.00119 -0.00026 0.00367 -0.00247
40 0.01201 0.01105 0.00306 0.00590 0.00421 0.00108 -0.00030 0.00297 -0.00192
0f tw.U 'l 0A A). % itJfO ) km it i+ý,) ti It).,+,/ ýl . U .J .t it-l° G.OGGSg. 0.,V0V,•O 0-1021 0.11 1 S3l

50 0.00900 0.00745 0.00402 0.00357 0.00347 0,00069 -0.00001 0.00187 -0.00115
55 0.00745 0.00620 0.00350 0.00241 0.00307 0.00049 0.00001 0.00132 -0.00077
60 0.00610 0.00520 0.00297 0.00125 0.00273 0.00030 0.00056 0.00077 -0,00039
80 0,00216 0.00363 0.00242 -0.00031 0.00105 0.00064 0.00024 -0.00015 -0.00043

100 0.00171 0.00258 0.00127 -0,00029 0.00052 0.00075 0.00010 -0.00050 -0.00030
120 0.0 1,.7 o)1 (v-,, ? O. 0.000? 0.0n0'9) Onfl n -0000 10 -n.0002() -0.00007
I I) iH)i "', '1 ( 01 "in I (In;0o (0 In I (Ifl (.nn l On.NOn 7 0.00013 0.00011 N.0(01(
160 0.00142 0,00064 0.00076 -0,00020 0.00004 -0,00024 0.00001 -0.0(1003 -0.()0007
180 0.00104 0,00046 0.00066 -0.00013 0.00001 -0.00003 -0.00010 0,00010 -0.00007
200 0.00055 0.00051 0.00049 - 0.00008 -0.00001 -0,00008 -0,00013 0.0000:3 0.000i
250 0.00044 0.00036 0.00030 0.00005 -0.00014 0. -0.00001 --0,00006 -0.00003
30(( 0.00023 0.00026 0.00031 0.00001 0.00001 0.00001 0.00010 -0.0000) -0.00006
350 .0(0028 0.00022 0.00019 0. 0.00004 0.00001 -- 0,00002 0.00003 0.
400 0.00018 0.(10012 0.00014 -0.00004 0. -0.00004 0. - 0.00001 (0.00003

(olicrence Coherence

Freq. 75-5(0 75-300 50-30( (it) Freq. 75-50 75-300 50-300 (It)

0 0.0,1511 01.59701 0.00685 60 0.28422 0.02228 0.114824
5 0.12113 0.60818 0.02172 80 0.152817 (1.081138 0.02361

10 0.16255 0.601116 0(02853 100 0.08035 0.26362 (1.10377
15 0.26124 0.35(i6 7 {).07991 120 0.01841 0.12245 0.011570
20 (.45149 0.1,1337 0.20062 140 0.04355 0.05476 0.08110
25 o.45071 0.12988 0.24.118 160 0.04577 0(05:347 0.01192
30 0.311127 0.0(0223 0.406107 110 0.03554 0.01588 0(0.49011
35 ).00027 0.03593 0.48973 200 0.1023:17 0(01(346 0.00400
.10 ().395815 00(1.119 0.36990 250 (). 13952 0.00076 (1.04 167
.15 0.323,17 ((.0)li( l 0.208,(12 300 1).W(I334 0.14165 0.14516
50 i11139fif( (0.O 13 15; 0.(16092 350 0.02597 0.00940 0.02153
55 0.32979 0.00921 (0.10762 40(0( 0.07407 0106349 0(.15952
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iti

Prediction Errors, B, Gustiness, Run No. 126,
Mast Displacement =68 m

R

75-11 level 50-ft level 300.ft levei

Mean wind speed,
rn/sec 3.56 3.09 4.54

Variance 1.32 1.12 1.04

S and T =30 sec

L, see 75-50 75-300 50-300 (ft)

-6 1.301 1.167 2,514
-- 192 1 '47 1 17n 2.•.
-- 18 1.397 1.178 2.481

S--24 1.449 1.192 2.482
•--30 1.502 1.209 2.494

--36 1.551 1.228 2,518
--42 1.596 1.248 2.551

.48 1.635 1.270 2.591
- 4 1.0i67 1.2413 ,) filif,

-- 60 1 .693 1.3118 2,684
--90 1.737 1.473 2.906

- 120 1.710 1.674 3.033
- 150 1.705 1.870 3.097

1501 2,043 1.91t7 3.134
120 2.029 1.801 3.181

90 1.90'3 1.654 3.205
60 1.580 1.471 3.086
54 1.505 1.432 3.042
48 1.433 1.394 2.991
42 1 .367 1.354 2.934
36 1.310 1.315 2.1175
30 1.264t 1.278 2.1115
241 1.233 1.245 2.755
18 1.218I 1.211) 2.696
12 1.2 19 1.196 2.6410
Gi 1.235 1.1810 2.590

Figures in boldface telpresent least error for it given
titmr lag.
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APPENDIX II

Wind Speed Components, B, Gustiness, Run No, 913

A=75u B=75v C=300 (ft)

Mean (m/sec) 6.32 0.03 9.28
St. dev. 1.73 1.57 1.72

Spectra

Freq. A B C CAB QAB CAC QAC CBC QBC

0 0.17954 0.05085 0,37591 -0.03003 0.00800 0.20801 -0.00560 -0.00587 -0.00640
5 0.08367 0.02635 0.14301 -0.01207 0.01179 0.07704 -0.00889 -0.00318 -0.00917

10 0.05668 0.03008 0.07612 -0.00610 0.00133 0.03765 -0,01404 -0.00244 0.00110
15 0.03642 0.02652 0.04378 -0.00328 -0.00130 0.02294 -0,00794 -0.00180 -0.00028
20 0.03331 0.01784 0.03397 -0.00018 0.00717 0.01755 -0.01186 -- 0.00355 -0.00732
25 0.02747 0.01669 0.02631 0.00436 0.00383 0.00794 -0.01200 -0.00508 -0.00158
30 0.02635 0.01463 0.02132 0.00389 0.00438 0.00330 -0,00881 -0.00497 -0,00076
35 0,02001 0,01160 0.01828 -0.00081 0.00708 0.00184 -0.00516 -0.00208 -0.00118
40 0,01949 0.01084 0.01515 -- 0.00206 0.00422 0.00107 0.00029 0.00010 -0.00199
45 0.02525 0.01447 0.01479 -0.00105 0.00163 0.00395 0.00020 0.00215 -0.00105
50 0.02761 0.01921 0.01633 0.00072 0.00166 0.00855 -0.00162 0,00146 -0.00130
55 0.02090 0.01462 0.01527 0.00204 0.00083 0.00654 -0.00345 0.00ia6 -0.00113
60 0.01390 0.00900 0.01095 0.00080 0,00064 0.00166 -0.00263 0,00132 -0.00088
80 0.01220 0.00940 0.00500 0.00138 0.00080 -0.00146 -0.00143 0.00086 0.00010

IUU 0J.U0090U (.UU I) U.UUJIi LJ.UUUUI, U.2.. U.UU2uo U.UUU., U.UUU i U.UUOU.

IU U.uO.,.j U.uU,;u. U .'UU],, UUJUU, U.UUi,,;, U .,
140 0.00505 0.00493 0.00183 -0.00111 0.00037 -0.00050 -0.00013 -0.00060 -- 0.00031
160 0.00384 0.00530 0.00156 -0.00158 0.00098 -0.00009 -0.00025 -- 0.0002(i -0.00058
180 0.00271 0.00376 0.00126 -0.00130 0.00020 -0.00009 0.00016 0.00003 -- 0.110082

200 0.00196 0.00305 0.00106 -0.00033 0.00020 -0.00024 0.00013 -0.00019 -0.00034

250 0.00112 0.01021 B 0.00053 0.00028 -0.00036 -0.00005 -0.00006 -0.00014 -0.00014
300 0.00092 0.00299 0.00050 (1,00022 -0.00008 -0.00015 -- 0.00016 -0.00033 0.00025

3511 0,00071 0.00223 0.00021 0.00033 0.00003 - 0.00008 0.000(02 (1.O11004 0.
4001) 0.00093 0.00224 0.00017 -0.00014 - 0.00019 - 0.00004 0.00001 0.00001 0.00005

C(oherencc (Coherence

Freq. 75ti-75i' 75u-300 75v-300 (ft) Freq. 75u-75v 75u-'300 75v.-300 (ft)

11 0. 111579 0.641516 0.00395 60 0.00839 0.06355 0.02554

5 0.12913 0.50262 0.02500 80 0.02219 0.0(6847 0.01595
10 0.022816 0.:7424 0.00313 100 0.00093 0.20693 0.04774

15 0.012819 0(1:195(1 0.00286 120 0.00612 0,14321 0,02709
20 0.08657 0.19651 0.10921 1411 0.05499 40.02888 0.05055

25 0.073-116 0.211647 0.06445 (il) 01.16985 0.01179 0.01}111116
30 0.08902 0.15755 0,0110,1 180 0.16970 0.009817 0.14212

35 0.2111711 0-08205 0.02697 200 0.02491 0.03506 0.04692
.10 (0.10,1311 0.00416 0.02,117 250 0.013519 0.01028 0.03393

.V 11.011029 0.04 1 19 0,02675 300 0.01992 (0.10457 (1.11465
50 11.00617 0.161796 0.01218 350 0.069135 (0.04561 01.00342
55 0.01517 0.1 7 132 0.011100 4110 0.0267,4 0.01075 0.00683
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Wind Speed Components, B, Gustiness, Run No. 913 (Cont'd)

g(T)

Ht. 3 6 12 30 60 120 180 300 (sec)

75,L 3.478 3.375 3.297 3.067 2.926 2.168 1.585 1,151
75v 2.368 2.188 2.060 1.746 1.610 1.057 0.687 0.435
300 3.590 3.545 3.511 3.407 3.336 2.912 2.449 1.986
A-B -0.173 -0,173 -0.172 -0.162 -0.151 -0.1,17 -0.159 -0.157
A-C 1.342 1.349 1.355 1.375 1.383 1.384 1,253 1.064
B-C -0.101 -0.095 -0.091 -0.081 -0.078 -0.094 -0.085 -0.044

ONE-LAYER MODEfL.

3 6 12 30 60 120 8iD 3(10 (s-c)

A-B 0.000 0.000 0,000 0.001 0.001 0.001 0.001 0.001
A-C 1.382 1.385 1.388 1.396 I..00 1.426 1.442 1.453
B-C 0.075 0.084 0.091 0,113 0.124 0.175 (1,280 01.537

Erior (T)

A-l3 1.539 1.4,80 1 .435 1.322 1.269 1,028 0.830 011.60
A-C 2.612 2.562 2.522 2.399 2.320 1.856 1.469 1.155
B-C 9.471 9.468 9.(466 91.461 9.457 91.4314 9.4011 9.(1M0

TW,,-1 ,AYER MOio,.,

( :( Tr)

3 (i 12 30 60 1201 IIO 1110 (sec)

75, 0.065 (0.073 0.079 0.091 0.090 0.1111 0.215 0.1291

:110 1.382 1:115 1.381t 1.396 l.'40(1 1.426 1.442 L.-153

lError (r/)

:3(1( 2,2l(10 2.559. 2.519 2,396 2V1M 1.1152 .15"11 1,120

I DEAL. MiOEI.

iErroir (I)

A-I 1.49. 1.1135 13192 1.2(12 1.2312 0.99:3 (0.7I8 01.6:33
A-(; 1.1181 .17o1 1.161) 1.126 1.110i1 1.265 1.106 01.9155
It-(C 1.1171 1.861) L.IM(5 1.112.1 1.805 1.61181 1.550, I.40



34

Wind Speed, C Gustiness, Run No. 023

A=75 B=150 C=300 (ft)

Mean (m/sec) 9.41 11.80 14.20
St. dev, 2.11 2.45 2.42

Spectra

Freq. A B C CAB QAB CAC QAC CBC QBC

0 0.07801 0.09142 0.06664 0.07966 -0.00160 0.05806 0.00240 0.06663 0.00080
5 0.06376 0.08448 0.06296 0.06557 -0.00205 0,04686 0.00449 0.05612 0.00147

10 0.03622 0.06385 006364 0,03827 -0.00651 0.03315 -0.00735 0,04625 -0.00532
15 0.03200 0.05199 0.06168 0.03073 -0.00370 0.02147 -- 0.00680 0.03915 -0.00381
20 0.04471 0.05435 0.05140 0.03726 -0.00614 0.01663 -0.00850 0.03748 -0.00100
25 0,05448 0.05817 0.06463 0.04201 -0.00999 0.02793 -0.02142 0.04547 -0.01399
30 0.04555 0.04555 0.05984 0.03743 -0.00520 0.02081 -0.01876 0,03004 -0.02103
35 0.03751 0.04602 0.05401 0.02873 -0.00772 0.00524 -0.01506 0.02107 -(0.02299
40 0.03730 0.05157 0.04458 0.02943 -0.01716 0.00615 -0.01611 0.02462 -0.01739
45 0.02674 0.04046 0.05082 0.02159 -0.00589 0.00667 -0.00968 0.02344 -0.00473
50 0.02250 0.03010 0.04857 0.01916 -0.00164 0.00430 -0.00500 0.01205 -0.00714
55 0.02150 0.02850 0.02727 0.01787 -0.00131 0.00345 -0.00380 0.00695 -0.00691
60 0.02035 0.02705 0.02055 0.01675 -0.00100 0.00298 -0.00294 0.00530 -0.00655
80 0.01340 0.01850 0.01890 0.00989 -0.00008 0.00014 -0.00268 0.00021 -0.00670

100 0.00860 0.01555 0.01160 0.00635 -0.00006 -0.00258 -0.00120 -0.00002 -0.00173
120 0.00940 0.01375 0.00850 0.00695 -0.00138 -0.00222 -0.001741 -0.00050 -0.00078
140 0.01100 0.01115 0.00965 0.00695 -0.00347 -0.00124 -0.00028 -0.00162 -0.00136
160 0.00950 0.00940 0.00895 0.00416 -0.00254 -0.00014 0.00107 -0.00092 --0.00212
180 0,00640 0.00695 0.00595 0.00142 -0.00113 -0.00034 0.00097 0.00046 -0.00167
200 0.00655 0.00600 0.00459 0.00187 -0.00144 -0.00062 0.00114 0.00091 -0.00056
250 t,.0051' ( 0.00437 0,00428 -0.00034 -- 0,00102 0.00082 0.00061 0.00067 -0.00132
300 0.00284 0.00305 0.00196 0.00038 -0.00066 0.00024 -0.00007 0,00026 0.00027
350 0.002:37 0.00233 0.00159 0.00032 -0.00043 -0.00007 0.00030 -0.011013 -0.00008
4(11) 0.111)163 0.00180 0.00146 -0.00008 -0.00058 -0.00025 0.00016 -0.00009 - 0.00062

Coherence Cohcrence

Frcq. 75-1510 75-300 150-300 (ft) 1req. 75-150 75-30(0 150-300 (ft)

01 1.119015 0.64955 11.72883 60 0.51150 0.04190 0.12771
5 0.79897 0.55203 0.59254 80 0.39459 0.021844 0.121151

10 0.65162 0.50018 0.53339 100 0.30155 0.081 116 0.01659
15 11.575135 (1.25697 0.48250 120 0.38845 0.09957 0.00734
20 0.58684 0. 15178 0,50321 140 0.49200 0.01522 0.0415M
25 0.511838 0.35186 0.60200 1610 0.26604 0.01370 0.06348
30 0.61111213 0.213800 0.49333 1811 0.07404 0.02774 0.07256
35 0.51269 0.12550 0,39126 200 0.14174 0.05601 0.04146
,10 0.60336 0.17882 0.39520 250 0.05137 0.04739 0.11716
-15 0.46291 0.10169 0.27809 300 0.06696 0.01123 0.02350
50 0,541602 0.03980 0. 13718 350 0.0520)3 0.02518 0.00629
55 0.52395 0.04493 0.123.51 400 ( 0.11684 0.03702 0.14935
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Wind Speed, C Gustiness, Run No. 023 (Cont'd)

g(T)

Ht. 3 6 12 30 60 120 180 300 (sec)

75 4.375 4.127 3.940 3.416 3.151 2.113 1,319 0.749
150 5.448 5.188 4.991 4.429 4.125 2.758 1.743 1.031
300 5.116 4,905 4.743 4.273 4.009 2.752 1.661 0.892
A-B 3.007 2,949 2,900 2.727 2,599 1,865 1.230 0.751
A-C 1,036 1.036 1.037 1.043 1.046 1.015 0.801 0.538
B-C 1.959 1.945 1.934 1.900 1.877 1.658 1.186 0.714

ONR-LAYER MODEL

C(T)

I-It. 3 6 12 30 60 120 180 300 (xcc1

A-B 1.227 1.230 1.232 1,237 1.239 1.245 1.249 1.252
A-C 1.449 1.453 1.456 1.464 1.469 1.485 1.496 1.502
B-C 1.172 1.174 1.175 1,180 1.182 1.192 1.197 1,200

Error (T)

A-11 2.173 2.0156 1.967 1.713 1.594 1.182 0.855 0.571
A-C 3.109 3.299 3.213 2.953 2.807 2. 109 1.493 0.985
B-C 2.854 2.758 2.684 2.456 2.324 1.654 1.152 0.815

Two-LAYF-R MoDEL

C(.)

lit. 3 6 12 30 60 120 180 300 (5ce)

150 0.901 0.918 (1.932 0.978 1.004 1.110 11115 0.991
300 0.343 0.324 0.308 0.254 0.225 0,103 0.103 0.261

Error (T)

300 2.791 2,706 2.639 2.431 2.306 1.651 1.149 0.1107

I )EAL MOD[l.

Error (T)

A-1B 1.676 1.612 1.561 1.416 1.341 1.008 0.742 0.515
A-(: 2.039 1.989 1.9501 1.831 1.762 1.397 1.0115 0.6(85
B-C 1.886 1.8341 1.793 1.668 1.596 1.225 0.880 0.620
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Wind Speed Components, C Gustiness, Run No. 023

A=75u B=75v C=300 (ft)

Mean (in/see) 9.38 0.07 14.20
St. dev. 2.16 2.06 2.42

Spectra

Freq. A B C CAB QAB CAC QAC CBC QBC

0 0.15409 0.13137 0.12922 0.01090 0.00400 0,11486 -0.00040 0.02766 -0.00080
5 0.06255 0.04626 0.06115 -0.00396 0.00583 0,04646 -0.00044 0.00231 -0.00199

10 0.03540 0.02496 0.06159 -0.00376 -0.00315 0.03233 -0.00688 0.00166 0.00227
15 0.03221 0.01722 0.05936 0.00330 0.00193 0.02059 -0.00554 0.00598 0.00377
20 0.04646 0.01637 0.05457 0.00890 0.00813 0.01587 -0.00708 0.00695 0.00180
25 0.05678 0.01704 0.06463 0.01016 0.00995 0.02816 -0.02135 0.01096 -0.00589
30 0.04777 0.01367 0.06057 0.00409 0.00714 0.02120 -0.01960 0.00428 -0.00682
35 0.03884 0.01192 0.05347 0.00287 0.00346 0,00474 -0.01570 -0.00444 -0.00721
40 0.03700 0,01302 0.04312 0.00149 0.00112 0,00492 -0.01594 -0.00329 -0.00161
4P) I.un / umij 4./9 j.u37,42 0.Ami~O:, 0.1i,184 u.iku4:1 -- )IAJ(,Ths -- U.1i'33 --. /0112
50 0.02860 0.01246 0.03173 -0.00018 0.00257 0,00412 -0.00901 -0.00329 -0.00183
55 0.02440 0.01218 0.02604 -0.0010(i 0.00329 0.00372 -0.005541 -0.00329 -0.00193
60 0.02020 0.01190 0.02035 -0.00195 0.00402 0.00332 -0.00208 -0.00329 -0.00204
80 0.01385 0.00855 0.01790 -0.00100 0.00134 0.00038 -0.00223 -0.00062 -- 0.00110

100 0.00925 0.01000 0.01100 -0.00228 0.00207 -0.00250 -0.00142 0.00277 0.00028
120 0.00975 0.01110 0.00810 -- 0,00156 0,00310 -0.00248 -0.00178 0.00139 -0.00048
140 0.01110 0.01020 0.00925 0,00050 0.00140 -0.00168 0.00035 -0.00057 --0.00286
160 0.00985 0,00800 0.00870 -- 0.00015 -0.00006 -0.00043 0.00179 -0.00083 -(1.00268
180 0.00700 0.00655 0.00605 -0.00068 -0.00084 -0.00027 0.00148 -0.00059 -0.00214
200 0.00695 0.00640 0.00479 -0,00067 -0.00061 -0.00046 0.00266 -0.00040 -0.00102
250 0.00574 0.00499 0.00428 .-.. 00046 0.00093 0.00076 0.00087 0.00011 -0.00014
300 0.00342 0.00497 0.00214 -(0.00010 -0.00006 0.00024 0.00003 -0.00080 -0.00010
350 (.0028,4 0.00528 0.00156 -0.00016 0.00130 -0.00043 0.00044 0.00032 0.00038
4100 0.00210 0.00505 0.00165 -0.00092 0.00024 -0.00073 0.00006 0.00092 -0.00038

Coherence Cohercnce

Freq. 75,1-75i, 75it-300 75v-300 (ft) Freq. 751- 7 5t, 75u-300 75v-300 (ft)

0 0.10666 0.66258 0.04511 60 0.08305 0.03734 0.06183
5 0.01717 0.56,131 0.00329 810 0.02361 0.02064 0.01042

10 0,02723 0.50111 0.00514 100 0.10252 0.08124 0.07047
15 0.02635 0.23778 0.04889 120) 0.11128 0,111100 0.02405
20 0,19105 0.11911 0.05770 14,0 0.01952 0.028611 0.09014
25 0.20901 0.3.1030 0.14057 160 0.00033 011(3955 0.11309
30 0.10368 0.28810 0.07830 180 0.02547 0.05344 0.12435
35 0.0,1365 0.12951 0.11249 200 0.01846 0.21890 0.03916
(10 0.00721 0.174,13 0.02390 250 0.03758 0.05432 0.00(148

,15 0.00999 0.12037 0.02502 301 0.00080 0.00799 0.06111
50 0.0186:3 0. 10H1 i 0.03585 350 0.114411 0.08543 0.0299f)
55 0.0,1020 0.0700(1 0.0.1587 4100 0.08524 0.15483 0,.11i!91
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Wind Speed Components, C Gustiness, Run No. 023 (Cont'd)

g(T)

Ht. 3 6 12 30 60 120 180 300 (see)

75u 4.775 4.494 4.285 3.713 3.433 2.349 1.520 0.934
75v 3.521 3.159 2.904 2.307 2.073 1.294 0.925 0.690
300 5.062 4.848 4.686 4.221 3.966 2.794 1.790 1.025
A-B -0.068 -0.038 -0.017 0.027 0.044 0.103 0.074 0.013
A-C 1.113 1.127 1.137 1.154 1.159 1.136 0.930 0.672
B-C 0.136 0.127 0.124 0.132 0.139 0.141 0.164 0.103

ONF-LAYER MODEL

C(T)

,,i. ,; ,,Zf ) IIfl1lf

A-Il 0.006 0.1017 0.0(17 0007 (.0 110.008 0,008 0.0018
A-C 1.448 1.452 1.456 1.465 1.470 1.487 1,499 1.506
B-C 0.320 0.354 0.384 01.487 0.545 0.87,4 1.246 1.578

P.rrnr (T)

A-B 1.1877 1.777 1.70,4 1-519 1.4410 1.137 0.961 (1.8:11
A-C 3.498 3.374 3.279 3.003 2.855 2.162 1.561 1.061
B-C 14.365 14.356 14.349 14.329 14.317 14.263 14.212 14.175

TWO-LAYER MODEL.

I It. 3 6 12 30 60 120 1I10 300 (sec

75, 0.179 0,7(1 0.065 0.054, 0.050 0.003 0.069 0,130
300 I .44' 1.452 I ,55 1.465 1.469 1.4107 1.491/ 1.505

F,rror (1)

300 3,,19,1 3.372 3.278 3.002 2.85-1 2.162 1.559) 1.055

I DEAIL MODEII

liirror (I)

A-B 1.I29 1.733 1.662 1.481 1.41.03 I.111 O.9,3 0,823
A-C 1.993 1.9,13 1.905 1.7119 1.723 1.3111 1.036 0.712
B-C 2.1118 2.1,11 2.1105 1 .99H 1.937 1.626 1.306 11,99)1
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